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PREFACE. 



The present edition of this work has been thoroughly 
revised and rewritten, and also enlarged by the addition of 
nearly one hundred and fifty pages of new matter; rendering 
it suf&ciently extensive for the majority of pupils in common 
schools. 

The arran^ment is strictly progressive; no question for 
solution requirin|f the use of a rufe, or the knowled^ of a 
principle, which has not been previously explained. In this 
respect it is believed the work will be found to differ from 
most other Arithmetics. 

The author has endeavored to make the language simple, 
precise, and accurate, and such as in all cases to render 
the ndes, definitions, and illus'trations intelligible to the 
pupil. 

The examples are of a practical character, and adapted not 
only to fix in the mind the principles which they involve, but 
also to interest the pupil, exercise his ingenuity, and inspire 
a love for mathematics science. 

The reasons for the operations are explained, and an 
attempt is made to secure to the learner a knowledge of the 
philosophy of the subject, and prevent the too prevalent prac- 
tice of merely performing, mechanically, operations which he 
does not understand. 

Analysis has been made a prominent subject^ and employed 
in the solution of questions under most of the rules in which 
it could be used with any practical advantage ; and it cannot 
be too strongly recommended to the pupil to make use of this 
mode of operation, where it is recommended by the author. 

The subject of cancellation, also, is more extensively treat- 
ed, it is believed, tiian in any other work of the kind. The 
principles on which it depends, and their application, are fully 
developed, and the whole subject, it is thought, is made per- 
fectly clear to the comprehension of the learner. 
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Questions have been inserted at the bottom of each page, de- 
signed to direct the attention of teachers and pupils to the most 
important principles of the science, and fix* them in the mind ; 
it is not intended, however, nor is it desirable, that the teacher 
should servilely confine himself to these questions, but vary 
their form, and extend them at pleasure, and invariably require 
the pupil thoroughly to understand the subject, and give the 
reasons for the vanous steps in the operation by which he 
arrives at any result in the solution of a question. 

The object of studying mathematics is not only to acquire a 
knowledge of the subject, but also to secure mental discipline, 
to induce a habit of close and patient thought, and of perse- 
vering and thorough investigation. For the attainment of this 
object, the exampfes for the exercise of the pupil are numer- 
ous, and variously diversified, and so constructed as necessarily 
to require careful thought and reflection for the right applica- 
tion of principles. 

The author would respectfully suggest to teachers, who may 
use this book, to require their pupik to become familiar witn 
each r^le before they proceed to a new one ; and, for this pur- 
pose, a frequent review of rules and principles will be of ser- 
vice, and mm greatly facilitate their progress. If the pupil has 
not a clear idea of the principles mvolved in the solution of 
questions, he will find ^ but little pleasure in the study of the 
Science ; for no scholar can be pleased with what he ^oes not 
understand. 

The article on weights, measures, and money, will be found, 
it is believed, to contain valuable information, and such as no 
similar work places within the reach of pupils. This addition, 
it is hoped, will be found interesting to teachers and scholars. 

BENXSffIN GREENLEAF. 

Bradford Teacheni^ Seminary , Nov. 15^A,^1848. 
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ARITHMETIC. 



Article !• Arithuetio is the science of numbers and the 
art of computing by them. 

A numher is a unit or an lussemblage of units. 

A unit or unity is the number one^ and signifies an individu- 
al thing or quantity. 

The introductory and principal rules of arithmetic are No- 
tation. Numeration, Addition, Subtraction, Multiplication, and 
Division. 

The last four are called the principal or fandamentcH rules, 
because all arithmetical operations depend upon them. 



%l. NOTATION AND NUMERATION. 

NOTATION. 

Art. 3« Notation is the art of expressing numbers by fig? 
ures or other symbols. 

There are two methods of notation in common use ; the 
Roman<i and the Arabic or Indian.* 

' Art. 3« The Roman notation employs seven capital letters, 
viz. : I, for one ; V, for five ; X, for ten ; L, for fifty ; C, for 
one hundred ; D, for five hundred ; M, for one thouscmd. The 
interHiediate numbers and the numbers greater than one thou- 
sand are expressed by the use of the^e letters in various com- 
binations; thus, II expresses two; lYj four; YI, six; DL 
nine; XV ^ fifteen; &c. ' 



* For the orieiQ of our present numeral oharaotenr tee the History of 
Arithmetic in we larger work of the author. 

QnxsTioirs. — Art. 1. What is arithmetic T What is nnmber? What is 
a unit or unity 1 Which are the principal or fundamental rules of arithmetic f 
Why are they called the principal rules T — Art 2. What is notation f How 
many and what methods of notation are in common use 7 — Art. 3. What are 
used to express numbers in the Roman notation f What are their names ? 
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NOTATION. 



[SXGT. I. 



I 


one. 


LX 


II 


two. 


T-XX 


III 


three. 


LXXX 


IV 


foups 


XC 


y^ 


five. 


C 


VI 


six* 


CC 


VII 


seven. 


(XC 


VIII 


eight. 


cccc 


IX 


nine. 


D, or 10 


X 


ten. 


DC 


XX 


twenty. 


DCC 


XXX 


thirty. 


DCCC 


XL 


forty. 


DCCCC 


L 


fifty. 


M, or CIO 



When two or more equal numbers are united, or a less num- 
ber follows a greater, the sum of the two represents their value ; 
as, XX, twenty ; VI, nx. But when a less number is placed 
before a greater, the difference of the two represents their 
value ; as, IV, fovr; IX, ntTie. 

Table of Roman Letters. 

sixty, 
seventy, 
eighty, 
ninety, 
one hundred, 
two hundred, 
three hundred, 
four hundred, 
five hundred, 
six hundred, 
seven hundred, 
eight hundred, 
nine hundred, 
one thousand. 

Any number between unity and two thousand may be ex- 
pressed by the letters in the preceding table, — 

By first vyriting down the largest part of the required ntitn- 
5er, found in the table^ and then annexing to this the next 
lesSj that wUl not make a number greater than the one required^ 
and thus proceeding until the number is complete. 

Exercises in Roman Notation. 
The learner may write die following numbers in letters : — 

1. Ninety-six. Ans. XCVI. 

2. Eighty-seven. • 

3. One hundred and ten. 

4. One hundred and sixfy-nine. 

6. Two hundred and seventy-five. 

6. Five hundred and forty-two. 

7. One thousand three hundred and nineteen. 

8. One thousand eight hundred and forty-eight. 

Questions. — When is the sum of two letters tsken for their Taloef 
When the difference 1 Repeat the Table of Roman Letters. What direc- 
tion is giTen for writing namoers in the Roman notation 1 
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Art. 4« The Arabic or Indian notation employs tai distinct 
characters or figures, sometimes called digits, viz. : — 

1, 2, 3, 4, 5, 6, 7, 8, 9, 0. 

one, two, three, four, five, six, seven, eight, nine, cipher. 

The first nine are called significant figures, because each 
one has a value of itself when standing alone. The cipher is 
also sometimes called naught or xero ; and, when standing alone, 
it has no value and signifies nothing. 

NUMERATION. 

Art. Sm Numeration is the art of reading numbers, or 
naming the value of figures in the order of their places. 

Art. tf • The Arabic figures have two values, a simple and 
a locals and, from their convenience, are' now universally used 
in arithmetical calculations. 

Art. 7* The simple value of a figure is the value it has when 
standing alone, thus, 6; or when standing in the right-hand 
place of whole numbeis, thus, 26. In either case the 6 de- 
notes six units or ones. 

Art. 8« The local value of a figure is the value it has when 
it is removed &om the right-hand place toward the lefl, and de- 
pends on the place the figure occupies. 

For example, 6 standing at the lefl hand of 5, thus, 65, ex- 
presses ten times the value it does when standing alone, or in 
the right-hand place, and denotes six tens or sixty ; the five at 
the right hand of it denotes Jive units^ and the two figures to- 
gether express sixty-Jive, When placed at the left of tioo 
figures, thus, 678, it expresses one hundred tixpes its simple 
value, or ten times its value when standing in the second or 
tens^ place ; its value being always increased tenfold, when it is 
removed one place to the left. Therefore, while the 8 denotes 
eight units, and the 7, seven tens, the 6 denotes six hundreds^ 
and the whole together, 678, six hundred and seventy-eight, 

QnxsTioFS. — Art. 4. How many chsractera are employed in the Arabic or 
Indian notation t What are the firat nine called? Why 1 What is the tenth 
called f What does it represent or signify when standing alone 7 — Art. 5, What 
is nameration f — Art 6. What two Talues have the Arabic figures ? — Art 7. 
What is the simple valae of a figure ? — Art 8. What is the local value 1 Whjr 
is this Yalne called its local value 7 What efi'ebt has the removal of a figure 
one place to the left upon its value 7 Two places 7 && 
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Aht. 9« The cipher becomes significant when connected with 
other figures ; as in 10 (ten)^ where it gives a tenfold value to 
the 1; and 120 {one hundred and twenty)^ where it gives a 
tenfold value to the 12; and 304 {three, hundred and finir)^ 
.where it has the same influence on the 3, causing it to repre- 
sent three hundreds instead of three tens. 

The local value of figures will be made plain b7 the follow-* 
ing table and its explanation. 

I 

ii ■ . 

-S3 " 'S J9 

3 S S o 1 ^ .3 The figures in this table are read thus : — 

9 Nine. 

9 8 Ninety-eight. 

9 8 7 Nine hundred eighty-eeven. 

9 8 7 6 Nine thoniand eight hundred Mventy-iiz. 

9 8 7 6 5 Ninety-eight thousand leven hundred oizty-five. 

9 8 7 6 5 4 f ^'°^ hundred eighty-Mven thousand nx hundred 
u o I D 9 4 ^ fifty-four. 

98 7-6543$ ^^°^ milliouB eight hundred aeTenty-ox thousand 

\ five hundred forty-three. 

It will be noticed in the above table, that each figure in the 
right-hand or units^ place expresses only its simple value, or 
so many units ; but, when standing in the second place, it de« 
notes so many tens^ or ten times its simple value ; and when in 
the third place, so many hundreds^ or one hundred times its 
simple value ; when in the fourth place, so many thousands^ or 
a thousand times its simple value, and so on ; the value of any 
figure being always increased tenfold by each removal of it one 
place to the left hand. 

Questions. — Art. 9. When does the cipher become siffnificant t What it 
its effect, when placed at the right hand of a figure f What is the design of 
this table f What value has a figure standing in the riffht-hand or units' 

eace f What, in the second place t What^ in the third f How do figures 
crease firom the right toward the ieft 7 
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Abt. 10« There are two methods of numeration in common 
use ; the French and the English. The former is more gene- 
rally used on the continent of Europe and in the United States. 
In the French method, a new name is given to every third 
figure ahove millions^ and in the English, to every Hxth figure 
above mUlians. 



FRENCH NUMERATION TABLE. 



,i i i 

S| -il li ?^ 



CO 



.9.2 g3 rg rf S «• 

m &% Hi Si 




®«o5 ®^S ®^S o-fl OS 

agCQ g «0^o "SO^.2 JZH^ «W 

^«*-iO ^«*-:3 ^<*-i3 ^*.-2 ^u-.jf 

J^a 2^3 fio^ Sog J o ^ 

"^oo^ 'Sqc rt«'5 '2«'.J5 'Sw.S 

SS8 §i'l §§i §§"5 §§a 

WEh^ who? WHOf WHH «H« 
12 7, 8 9 4, 2 3 7, 8 6 7, 12 3, 6 7 8, 4 7 8, 6 3 8. 

Period of Period of Period of Period of Period of Period of Period of Period of 
Beztil- (laintil- duadriU Trillioae. BiUioae. Miliioaa. Thooaanda. IJaiU. 
liona. liona. lions. 

The value of the numbers in this table, expressed in words, 
is, One hundred twenty-seven sextillions, eight hundred ninety- 
four quintillions, two hundred thirty-seven quadrillions, eight 
hundred sixty-seven trillions, one hundred twenty-three billions, 
six hundred seventy -eight millions, four hundred seventy-eight 
thousand, six hundred thirty-eight. 

The preceding table may be extended to any number of 
figures by supplying the names of the periods above sextillions, 
in their order ; viz. Septillions, Octillions, Nonillions,' Decil- 
lions, Undeciilions, Duodecillions, Tredecilhons, Quatuordecil- 
lions, Quindecillions, Sexdecillions, Septendecillions, Octode- 
cillions, Novemdecillions, Vigintillions, dz;c. 



QuzsTToirs. — Art. 10. What are the two methods of lAimeration in common 
naef Where is the French method more ffenerally used? How does the 
French method differ Mrom the English? Repeat the French Numeration 
Table, giving the names of all the places or orders, beginning at the rieht 
What are the names of the different periods in the table f What is the value 
of the numbesB in the tablf expressed in words? Repeat the names of th« 
periods above sextillions. 



12 



m^MniRATION. 



CszcT. I. 



Art. 11. The successive places occupied by figures are 
often called orders. Hence, a figure in the right-hand or units' 
place is called a figure of the Jirst order, or of the order of 
units; a figure in the second place is a figure of the second 
order, or of the order of tens ; in the third place, of the order of 
hundreds, and so on ; thus, in the number 1847, the 7 is of the 
order of units, 4 of the order of tens, 8 of the order of Aim- 
dreds, and 1 of the order of thousands, each figure expressing 
so many units of that order to which it belongs ; so that we 
read the whole number one thousand eight hundred and forty* 
seven. 

Art. 19« From the preceding table and explanation, we 
deduce the following rule for numerating and reading numbers 
according to the French method. 

Rule. — Begin at the right hand, and divide the nttmber into periods 
of THREE figures each, remembering the name of each period. Then, 
commencing at the left hand, read the figures of each period in the same 
manner as the period of unils, giving the name of each period eaccept' 
ing the lasL 



EzBRcisES m French Numeration. 

The learner may read, orally, or write in words, the following 
numbers : — 



1. 152 


11. 


592614 


21. 


20463162486135 


2. 276 


12. 


400619 


22. 


63821024711802 


3. 998 


13. 


610711 


23. 


44770630147671 


4. 1057 


14. 


3031671 


24. 


3761700137706717 


5. 2254 


15. 


4869021 


25. 


242173562357421 


6. 4384 


16. 


637313789 


26. 


870037637471078635 


7. 7932 


17. 


39461928 


27. 


8216243812706381 


8. 42198 


18. 


427143271 


28. 


2403172914376931 


9. 84093 


19. 


6301706716 


29. 


3761706137706167138 


10. 98612120. 


143776700333 


30. 610167637896430607761607 



QuzsTioirs. — Art 11. What are the aucceraiTe places of the fisoret ia the 
table called f Of what order is the first or rieht-hand figure Y The second Y 
The third Y &Ci — Art. 12. What is the rule tor numeraUng and rtaimg nnm- 
ben according to the French method Y 
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Art. 13* To write numbers according to the French 

method, we have the following 

Rule. — Begin at the left, and write the figure of the highest order 
to be toritten, and place in each successive order the figures belonging to 
it, observing to fill the place by a cipher , when no number is mentioned 
to be toritten. 

Exercises in French Notation and Nuxeration. 

The learner may write in figures, and read, the following 
numbers : — 

1. Forty-seven. 

2. Three hundred fifty-nine. 

3. Six thousand five hundred seventy-five, 

4. Nine hundred and eight. 

5. Nineteen thousand. 

6. Fifteen hundred and four. 

7. Twenty-seven millions five hundred. 

8. Ninety-nine thousand ninety-nine. 

9. Forty-two millions two thousand and five. 

10. Four hundred eight thousand ninety-six. 

11. Five thousand four hundred and two. 

12. Nine hundred seven millions eight hundred five thou- 
sand and seventy-four. 

13. Three hundred forty-seven thousand nine hundred and 
fifteen. 

14. Eighty-nine thousand forty-seven. 

15. Fifty-one thousand eighty-one. 

16. Seven thousand three hundred ninety-five. 

17. Fifty-seven billions fifty-nine millions ninety-nine thou- 
sand and forty-seven. 

Art. 14. The following table exhibits the English method 
of numeration, in which it will be observed that the figures are 
separated by commas into divisions or periods of six figures 
each. The first or right-hand period is regarded as units and 
thousands of units ; the second as millions and thousands of 
millions ; and so on, six places being assigned to each division 
designated by a distinct name. 

Questions. — Art 13. What is the rule for toriting nambeni according to 
the French method f At which hand do yon begin to numerate figures? 
Where do you begin to read them ? At which hand do jon begin to write 
nombers 1 Why 7 — Art. 14. How many figures in each period m the EUig- 
lish method of numeration 1 What orders are found in the English method 
that are not in the French 1 

2 



NUHBRA'nON. 
ENGLISH NUMERATION TABLE. 




The value of the figures in the above table, expressed in 
worda according to the English method, ia, One hundred thirty- 
seven thousand eight hun£>e(] ninety tnllions; seven hundred 
eleven thousand seven hundred aixteen billions; three hun- 
dred seventy-one thousand seven hundred twelve millions; 
four hundred fifty-six thousand seven hundred eleven. 

NoTB. — Although there ia the same DuiDber of firurH m the EDglish 
and in the French table, yet it will be obaerved that in the French 
table we have the hamea of three higher divluona thaa in the English. 
It will also be obierved that the variation comoienceB after ihe ninth 
place, or the place of hundreds of milliona. If, therefore, we would 
kaow the value of numbers higher than hundreds of milliong, when wb 
lee Ihem written in worda, or hear them read, we need to know whether 
they are eipreased according lo the French or the English method of 

Aet. is. To numerate and read numbers according to the 
English method we have the following 
Rdli. — Btgin at the right hand and divide Ike Tivmber inlo periodi 

Qdkitiors. — Give the namei of the 
Table, beginning with tbe period of unita, 

of all the erden or plecei. What ■• Iba •biub oi um uuuiuen m me uoie 
eiprcMed io wordi T How do the figure* in the Eugliib and French table 
compare as to numbers t How a* to pehodi ? Why Is tbli diflerenoe 1 Hai 
a million the same nlue reckoned by the Frencb table ai whan reckoned by 
theEngliiht Hai a billion the sama laluet Why not I By wbich table has 
it tbe greater tsIuo T — Art IB. What ia the role fbr mrmtrelaig and nading 
numben accaiding to (he Engliib method I 



1. 


125 


2. 


1063 


a 


25842 


4. 


904357 
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of SIX figures each, remembering the name of each period, T%en, com' 
mendng at the left hand, read the figures of each period in the same 
manner as the period of units, giving the name of each period except' 
ing the last. 

Exercises in English Nitmesation. 

The learner may read orally, or write in words, the following 
numbers : — 

5. 27306387903 

6. 531470983712 

7. 4230578a^J2765038 

8. 716756378807370767086389706473 

Abt. 1G. To write numbers according to the English 
method, we have the following 

Rule. -^ Begin at tltejeft, and write the figure of the highest order 
to be written, and place in each successive order of the periods the figure 
belonging to it, observing to fill the place by a cipher, when no number 
is mentioned to be written* 

Exercises in English Notation and Numeration. 

The learner may write in figures, and read, the following 
numbers : — 

1. Three hundred twenty-five thousand four hundred and 
twelve. 

2. Two hundred fourteen thousand, one hundred sixty-five 
millions seventy-eight thousand and fif\y-six. 

3. Forty-two billions, six hundred seventeen thousand thirty- 
one millions, forty-one thousand three hundred forty-two. 

4. Two thousand eight billions, nine thousand eighty-two 
millions, seven hundred one thousand, nme hundred and eight. 

5. One hundred sixty-eight thousand two hundred forty- 
seven trillions, three hundred twenty-four thousand three hun- 
dred forty-one billions, four hundred seventy-two thousand 
three hundred nineteen millions, eight hundred sixteen thou- 
sand four hundred and twenty-one. 

Question. — Art 16. Wharis the rale for writing nomben according to the 
English method 7 
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§n. ADDITION. 

Mental Exercises. 

Art. 17* When it is required to find a single number to 
express the sum of the units contained in several smaller num- 
bers, the process is called Addition. 

Ex. 1. James has 3 pears and his younger brother has 
4, how many have both ? 

IiiLirsTRATioN. — To solvo this question, the 3 pears and 4 
pears must be added together; thus, 3 added to 4 makes 7. 
Therefore James and his brother have 7 pears. 

ADDmON TABLE. 



Sand Oare 2 


Sand Oare 3 


4 and are 4 


6 and Oare 6 


2 and 1 an 3 


3 and 1 are 4 


4 and 1 are 5 


6 and 1 are 6 


Sand 2ar8 4 


3 and 2 are 5 


4 and 2 are 6 


6 and 2 are 7 


Sand 8aitt 5 


3 and 3 are 6 


4 and Sara 7 


6 and Sara 8 


Sand 4are 6 


Sand 4 are 7 


4and 4are 8 


6 and 4 are 9 


2 and 6 are 7 


Sand 5 are 8 


4 and 6 are 9 


6 and 6 are 10 


2 and 6 are 8 


Sand 6 are 9 


4 and 6 are 10 


5 and 6 are 11 


2 and Tare 9 


Sand 7 are 10 


4 and 7 are 11 


6 and 7 are 12 


2 and 8 are 10 


Sand 8 are 11 


4 and 8 are 12 


6 and 8 are 13 


2 and 9 are 11 


Sand 9 are 12 


4 and 9 are 13 


6 and 9 are 14 


2 and 10 are 12 


S and 10 are 13 


4 and 10 are 14 


6 and 10 are 16 


2 and 11 are 13 


3 and 11 are 14 


4 and 11 are 16 


6 and 11 an 16 


2 and 12 are 14 


3 and 12 are 15 


4 and 12 are 16 


6 and 12 are 17 


6 and Oare 6 


7 and Oare 7 


8 and Oare 8 


9 and Oare 9 


- 6and lare 7 


7 and 1 are 8 


8 and 1 are 9 


9 and 1 are 10 


6 and 2 tire 8 


7 and 2 are 9 


8 and 2 are 10 


9 and 2 are 11 


6and 8are 9 


7 and 3 are 10 


8 and 3 are 11 


9 and 3 are 12 


6 and 4 are 10 


7 and 4 are 11 


8 and 4 are 12 


9 and 4 are 13 


6 and 6 are 11 


7 and 6 are 12 


8 and 6 are 13 


9 and 6 are 14 


6 and 6 are 12 


7 and 6 are IS 


Sand 6 are 14 


9 and 6 are 16 


6 and 7 are 13 


7 an<] 7 are 14 


8 and 7 are 16 


9 and 7 are 16 


6 and 8 are 14 


7 and 8 are 16 


8 and 8 are 16 


9 and 8 are 17 


6 and 9 are 15 


7 and 9 are 16 


8 and 9 are 17 


9 and 9 are 18 


6 and 10 are 16 


7 and 10 are 17 


8 and 10 are 18 


9 and 10 are 19 


6 and 11 are 17 


7 and 11 are 18 


8 and 11 are 19 


9 and 11 are 20 


6 and 12 are 18 


7 and 12 are 19 


8 and 12 are 20 


9 and 12 are 21 


10 and are 10 


Hand Oare 11 


12 and Oare 12 


13 and Oare 13 


10 and lare 11 


11 and 1 are 12 


12 and I are 13 


13 and 1 are 14 


10 and 2 are 12 


11 and 2 are 13 


12 and 2 are 14 


13 and 2 are 16 


10 and 3 are 13 


11 and 3 are 14 


12 and 3 are 15 


13 and 3 are 16 


10 and 4 are 14 


11 and 4 are 15 


12 and 4 are 16 


13 and 4 are 17 


10 and 6 are 15 


11 and 6 are 16 


12 and 6 are 17 


13 and 6 are 18 


10 and 6 are 16 


11 and 6 are 17 


12 and 6 are 18 


13 and 6 are 19 


10 and 7 are 17 


11 and 7 are 18 


12 and 7 are 19 


13 and 7 are 20 


10 and 8 are 18 


11 and 8 are 19 


12 and 8 are 20 


13 and 8 are 21 


10 and 9 are 19 


11 and 9 are 20 


12 and 9 are 21 


13 and 9 are 22 


10 and 10 are 20 


11 and 10 are 21 


12 and 10 are 22 


13 and 10 are 23 


10 and 11 are 21 


11 and 11 are 22 


12 and 11 are 23 


13 and 11 are 24 


10 and 12 are 22 


11 and 12 are 23 


12 and 12 are 24 


13 and 12 are 25 



QuzsTiov. — Art. 17. What doe* addition teach t 
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2. Thomas had three nuts, and James gave him two more ; 
how many had he then ? 

3. A boy had four apples, and he found two more ; how 
many in all ? 

4. I have six dollars, and a man has paid me three more ; 
how many have I ? 

5. Enoch had seven marbles, and John gave him two more ; 
how many had he then ? 

6. Benjamin has four dollars, and his sister has three ; how 
many have both ? 

7. Paid fiv^ dollars for a barrel of flour, and seven dollars 
for sugar ; how much for both ? 

8. James had two cents, and Samuel gave him six more ; 
how many had he in all ? 

9. How many are five apples and six apples ? 

- 10. How many are four dollars and eight dollars? 

1 1. How many are 2 and 3 ? 2 and 5 ? 2 and 7 ? 2 and 
9? 2 and 4? 2 and 2? 2 and 8? 2 and 6? 

12. How many are 3 and 3 ? 3 and 5 ? 3 and 7 ? 3 and 
9? 3 and 4? 3 and 6? 3 and 8? 3 and 3? 

13. How many are 4 and 3 ? 4 and 5 ? 4 and 8 ? 4 and 
9 ? 4 and 1 ? 4 and 2 .^ 4 and 4? 4 and 7 ? 

14. How many are 5 and 3 ? 5 and 4? 5 and 7 ? 5 and 
8? 5and9? 5and2? 5and5? 5and6? 5 and 1 ? 

15. How many are 6 and 2 ? 6 and 4 ? 6 and 3 .^ 6 and 
5? 6and7.' 6and9? 6andl? 6 and 6 ? 6and8? 

16. How many are 7 and 3 ? 7 and 5 ? 7 and 7 ? 7 and 
6? 7 and 8.? 7 and 9? 7 and 2 ? 7 and 4? 7 and 10 ? 

17. How many are 8 and 2 ? 8 and 4 .^ 8 and 5 ? 8 and 
7.^ 8 and 9? 8 and 8? 8 and. 4? 8 and 3? 8and^? 

18. How many are 9 and 1 ? * 9 and 3? 9 and 5 ? 9 and 
4.^ 9 and 6 ? 9 and 8 ? 9 and 9 ? 9 and 2 ? 

19. How many are 11 and 3 ? 11 ^d 2 ? 11 and 4 ? 11 
and 6? 11 and 7 ? 11 and 9 ? 11 and 11 ? 11 and 13 ? 

11 and 12? Iland2apd3? 11 and 4 and 4? 11 and 15? 

12 and 7 and 3? 12 and 6 and 3? 8 and 8 and 4? 9 and 
5 and 6 ? 9 and 8 and 8 ? 

20. Gave nine cents for a pound of cheese, and seven cents 
for a quart of molasses ; what did I give for both? 

21. If you buy a picture-book for eleven cents, and a knife 
for nine cents, what is the cost of both ? 

22. John paid Luke* seven cents for marbles, and twelve 
cents for gingerbread ; how much money was received ? 

2* 
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^. Thomas paid tweftr^d cents for a top, and eight eents for 
cherries ; what did hoth cost ? 

24. A merchant sdd three harrels of flour to one nftin, and 
thirteen to another ; what was the quantity sold ? 

25. I have two apple-trees; one bears twelve bushels of 
apples, and the other eleven; how many bushels do both trees 
produce ? 

26. How many are 4 and 2 and 3 ? 5 and 7 and 1 ? 3 and 
4 and 3? 6 and 6 and 5? 2and2and8? 2 and 3 and 9? 

3 and 5 and 6 ? 2 and 8 and 8 ? 

27. How many are 2 and 6 and 7 ? 2 and 7 and 7 ? 2 and 

8 and 9 ? 2 and 7 and 4? 2 and 5 and 9 ? 2 and 9 and 6? 
2 and 3 and 10? 10 and 10 and 9? 

28. How many are 3 and 2 and 2 ? i3 and 3 and 2 ? 3 an^ 
5and5? 3and4and7? 3and6and7? 3and7andl0? 
3and8and9? 3and9and'9? 9andl2? 

29. How many are A and 2 and 2 ? 4 and 3 und 3 ? 4 and 

4 and 5? 4 and 6 and 7? 4'and7and7? 4 and 8 and 3? 
4and9nnd3? 4and8and8? 12andl2? 

30. How m^ny a^ 5 and 8 and 3? 5 and 4 and 4 ? 5 ani 

5 and 1 .^ 5 «nd 6 a^id 7 ? 5 and 7 and 8 ? 5 and 8 and 7 ? 
5 and 9 and 9? 54ind 10and3? 3andll? 

31. How many are 6 and 2 and 7 ? 6 and 3 and 6 ? 6 and 

5 and 4? 6and7and5? 6 and 8 and 7? 6 and 9 and 8? 

6 and 10 and 10 ? 6 and 6 and 6 and 6 ? 

32. How many are 7 and 2 and 3 ? 7 and 3 and 3 ? 7 an4 
5and9? 7and6and6? 7and8and8? 7and9and8? 

7 and 10 and 11 ? 8 and 11 and 7 ? 

33. How many are 8 and 2 and 9 ? 8 and 4 and 3 ? 8 and 
7and7? 8 and 9 and 10? 8 and 7 and 9? 8 and 10 and 
10? 84ind 9 and 12? 7 and7 and 11 ? 

34. How many are 9 and 5 and 2 ? 9 cmd 4 and 3 ? 9 and 

9 and 6 ? 9 and 10 and 3? 9 and 8 and 8 ? 9 and 4 and 9 ? 
9 and ^ and 9 ? 8 and 8 and 12 ? 

35. How many are 2 and 2 and 4 and 5 ? 3 and 4 and 5 
and 6 ? 4 and 5 and 6 and 7 ? 5 and 5 and 4 and 4 ? 9 and 
1 and 2 and 3 and 5 ? 7 and 7 and 7 and 7 ? 

36. James had 4 apples, Samuel gave him 5 more, and John 
gave him 6 ; how many had he in all ? 

87. Gave 7 ddlars for a barrel of flour, 5 dollars for a hun- 
dred weight of sugar, and 8 dollars for a tub of butter; what 
did I give for the whole ? ' 

38. Paid 5 dollars for a pair of boots, 12 dollars for a coat, 
and 6 dollars for a vest ; what was the whole cost ? 



« 

39. I liave 9 «pple-trees, 9 cherry-trees, 6 pear-tree*, and 8 
plum-trees ; how many in alP 

40. Piaid M dollars for a horse and 70 dolkm for a chaiae ; 
what was the cost of both ? 

Illustsation. — We may first diride the dollars into tens, and 
then add thebi together. . Thus, 50 equals 5 tens, and 70 equals 
7 tens ; 5 teii^ wad 7 tens are 12 tens or 120 units. Therefore 
the cost of the hoi^ and chaise was 120 dollars. 

41. A -ma;n performed u journey in 4 days ; the first day he 
travelled 10 miles, the second day 20, itie third day 30, and the 
fourth day 40 miles ; what was the whole distance ? 

42. Gave 10 cents for an almanac, 30 cents for paper, 50 
cents for quillsi and 80 cents for a penknife ; what did I give 
for the whole? 

43. Crave 75 cents for an arithmetic and 67 for a geog- 
raphy ; wliat WSis ^e cost of both ? 

iLLtrsTEATioN. ^— We tntiy divide the cents into tens and units. 
Thus, 75 equaiis 7 tens and 5 units; 67 equals 6 tens and Y 
units ; 7 tens and '6 lens are 13 tens ; and 5 units and 7 units 
are 12 units or I ten and 2 units ; 1 ten and 2 units added to 
13 tens make 14 lens and 2 units, or 142. Therefore the 
arithmetic and geography 'cost 142 cents, or 1 dollar and 42 
cents. 

44. Bought eight yards of hroadoloth for 82 dollars, and 
forty yards of carpeting for 46 dollars; what did they both 
cost ? 

45. In a certain school 9 scholars study grammar, 12 arith- 
metic, 7 logic, 2 rhetoric, and 17 pusictualaon ; hoir many are 
Uiere in the school ? 

46. Paid 2 dollars for a cap, 3 dollars for shoes, 7 dollars for 
pantaloons, 6 dollars for a vest, and 22 dollars for a c6at; what 
was the cost 6f the whole ? 

47. On the fourth of July 20 cents were given to Emily^ 
15 cents to Betsey, 10 cents to Benjamin, and none to Lydia; 
what did they all receive ? ^ . 

48. Bought four loads of hay ; the first cost 15 dollars, the 
second 12 dollars, the third 20 dollars, and the fourth 17 dol- 
lars; what was the price of the whole ? 

49. Gave 55 dollars for a horse, 42 dollars for a wagon, and 
17 dollars for a harness ; what did they all cost ? 

50. Sold 3 loads of wood for 17 dollars, 6 tons of timber 
for 19 dollars, and a pair of oxen for 67 dollars ; what sum did 
1 receive ? 
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Abt. 18« From the solution of the preceding questions, 
the learner will perceive, thfit 

Addition is the process of collecting several numhers into 
one «ttm, which is called their amovnU . 

Art. \9. Signs. — Addition is commonly represented by 
this character, +, which signifies phu^ or added to. The 
expression 7 -f- 5 is read,7 plus 5, or 7 added to 5. 

This character, =, is called the sign of equality, and sig- 
nifies equal to. The expression 7 -f 5 = 12 is read, 7 plus 5, 
or 7 added to 5, is equal to 12. 

EX£RCISBS FOB THB SlATE. 

Art. 90. The method of operation, when the numbers are 
large, and the sum of each column is less than 10. 

Ex. 1. A man bought a watch for 42 dollars, a coat for 
16 dollars, and a set of maps for 21 dollars i what did he pay 
for the whole ? Ans. 79 dollars. 

omuLTioH. In this example, having anranged the 

Dolkn. numbers, units under units, and tens un- 

^ 2 der tens, in regular colunms, we first add 

I g the column of vmts; thus, 1 an46 are 7 

^^ and 3 are 9 (units), and set Mown the 

zJL amount under the column of units. We 

Amount 7 9 *then add the column of tens; thus, 3 and 

1 are 3 and 4 are 7 (tens), which we set 
under the column of tens, and thus find the amount of the whole to 
be 79 dollars* 

Art. 31 • First Method of Proof. — Begin at the top and 
add the- columns downward in the same manner as they were 
before added upward ; and if the two sums agree, the work is 
presumed to be right. 

The reason of this proof is, that, by adding downward, the 
order of the figures is inverted ; and, therefore, any error made 
in the first addition would probably be detected in the second. 

Note. — This method of proof is generally used in business. 



QuKSTioirs. — Art. 18. What is addition Y— Art 19. What is the sign of 
addition, and what does it siffnlfj ? What is the sign of eqaalitf , and what 
does it signify t — Art. 20. I^w are numbers arranged for addition T Which 
column must first be added ? Why t Where do you place its sum t Where 
must the sum of each column be placed 7 What is the whole sum called 7 
— Art. 21. How is addition proved T What is the reason for this method 
of proof T Is this method in common ose T 
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5. 

Weeki. 

121 
516 
361 





Examples for Psacticb. 


2. 


3. 4. 


BGles. 


Furlongs. Dayi. 


151 


234 472 


212 


423 315 


321 


321 102 



Ans. 68 4 



6. What is the sum of 231, 114, and 324 ? Ans. 669. 

7. Required the sum of 235, 321, and 142. Ans. 698. 
& What is the sum of 11, 22, 505, and 461 ? Ans. 999. 

9. Sold twelve ploughs for 104 dollars, two wagons for 214 
dollars, and one .chaise for 121 dollars ; what was the amount 
of the whole ? Ans. 439 dollars. 

10. A drover bought 125 sheep of one man, 432 of another, 
and of a third 311; now many did he buy ? Ans. 868 sheep. 

Art. 39« Method of operatKm, when the sum of any col- 
umn is equal to, or exceeds, 10. 

Ex. 1. I have three lots of wild land ; the first contains 
246 acres, the second 764 acres, and the third 918 acres ; I 
wish to know how many acres are in the three lots. 

Ans. 1928 acres. 

Havingf airanged the numbers as in 
the preceding examples, we first add 
AcrM. the tmits ; thus, 8 and 4 are 12, and 

2 4 6 6 are 18. In 18 units there are 1 ten 

7 64 snd 8 units ; we write the 8 units un- 

9 2 3 der the column of units, and, reserving 

the 1 ten in the mind, we carry or add 



Amount 19 2 8 it to the column of tens ; thus, 1 car- 

ried to 1 makes 2, and 6 are 8, and 4 
are 13 (tens) , equal to 1 hundred and 2 tens. We write the 2 tens 
under the column of tens, and, reserving the 1 hundred in the mind, 
carry it to the column of hundreds ; thus, 1 carried to 9 makes 10, 
and 7 are 17, and 2 are 19 (hundreds), equal to 1 thousand and 9 
hunteds. We write the 9 under the column of hundreds ; and there 
being no other column to be added, we set down the 1 thousand in 
thousands' place, and find the amount of the several numbers to be 
1928. 



QuESTioHS. — Art. 22. When the ram of anj column exceeds ten, where 
•re the units written f What is done with the tens f What is meant by car- 
rying the tens t Why do you carry one for every 10 Y Why not for every 
Iz f How ie the sum of the last coinmn written Y 
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Abt. 9S* From the preceding examples and illustrations in 
addition, we deduce the following general 

Rule. — 1. Write doum the numbers to be addedy units under unitSy 
tens under tens, 4'<^, and draw a line underneath, 

2. Then, beginning at the right hand, add, upward, aU the figures 
in the column of units, and, if the amount be less than ten, set it down 
under the column added. But,if the amount be ten or more, write down 
the unit figure only, and carry the figure denoting the ten or tens in 
the mind, and add it to the next column, 

3. Proceed in this way with each cobtmn, uniU they are all added, ob- 
serving to write down tie whole amount of the last column. 

Art. 34* Second Method of Proof. — Separate the num- 
bers to be added into two parts by drawing a horizontal Tme 
between them. Add the numbers below the line and set down 
their sum. Then add this sum and the number or numbers 
above the line together ; and, if their sum is equal to the first 
amcTunt, the work is presumed to be right 

The reason of this proof depends on the obvious principle, 
That the nun ofaU the parts into which any nundfer is divided 
is equal to the whole. 

Examples fob Practicb. 
2. 2. 3. 3. 



OPBIU.TIOH. 


OPBULnOH AMD FBOOF. OPnUTION. OPBRATIOH AND PROOF. 




526 


526 




241 241 




317 
529 
;32 


317 
529 
132 


■ 


2?? ^32 

913 2^^ 
^^^ 913 


Ans.ioufi First am't 1504 


^•l®^^FiratamH1893 






978 

• 




1652 






Ans. 1504 




Ans. 1893 


4. 


5. 


6. 


7. 


8. 9. 


Dollam 


MilM. 


Poands. 


Rods. 


Inches. Feet. 


11 


47 


127 


678 


789 , 1769 


23 


87 


396 


971 


478 7895 


97 


58 


787 


147 


719 7563 


se 


83 


456 


716 


937 8765 


217 


275 


1766 2512 


2923 25992 



QuESTions. —Art. 23. What is the general rale for addition ? » Art. S4. 
What is the second method of proving addition t What is the reason of this 
method of proof? 
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10. 

Ounces. 

876 
376 
715 
678 
910 



11. 

Drachms. 

789 
567 
743 
435 
678 



15. 

Feet. 

78956 
37667 
12345 
67890 
78999 
13579 

19. 

Days. 

17875897 

7167512 

876567 

987 6 5 

7896 

789 

78 

7 



12. 

Cento. 

123 

478 
716 
478 
127 



16. 

Inches. 

71678 
12345 
67890 
34567 
89012 
78917 

20. 

Tenrs. 
789567 

7613 

123123 

70071 

475 

1069 

374176 

761 




14. 



17. 

Hours. 

71123 
45678 
34680 
56777 
67812 
71444 

21. 

Months. 

37 

137895r6 

700714 

367 

76117 

4611779 

9171 

131765 



1234 
3456 
6544 
7891 
8766 

18. 

Minutes. 

98766 
12345 
67111 
33333 
71345 
99999 

22. 

Hogshesds. 

30176 

31 

8601 

11 

9911 

69120 

710 

4325 



23. Add 1001, 76, 10078, 15, 8761, 7, and 1678. 

Ans. 21616. 

24. Add 49, 761, 3756, 8, 150, 761761, and 18. 

Ans. 766503. 

25. Required the sum of 3717, 8, 7, 10001, 58, 18, and 5. 

Ans. 13814. 

26. Add 19, 181, 5, 897156, 81, 800, and 71512. 

Ans. 969754. 

27. What is the sum of 999, 8081, 9, 1567, 88, 91, 7, 
and 878? Ans. 11720. 

28. Add 71, 18765, 9111, 1471, 678,9, 1446, and 71. 

Ans. 31622. 

29. Add 51, 1, 7671, 89, 871787, 61, and 70001. 

Ans. 949661. 
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30. What is the sum of 71, 8956, 1, 785, 587, and 76178 ? 

Ans. 86578. 

31. Add 9999, 8006, 8, 81, 4777, and 516785. 

Ans. 539658. 

32. Add 5, 7, 8911, 467, 47895, and 87. Ans. 57372. 

33. Add 123456, 71, 8005, 21, and 716787. 

Ans. 848340. 

34. Add 47, 911111, 717, 81, 88767, and 56. ' 

Ans. 1000779. 

35. What is the sum of 71, 8899, 4, 7111, and 678679 ? * 

Ans. 694764. 

36. Add 81, 879, 41, 76789, 42, 1, and 78967. 

Ans. 156800. 

37. Add 917658, 75, 876789, 46, and 8222. 

Ans. 1802790. 

38. Add 91, 76756895, 76, 14, 3, and 76378. 

Ans. 76833457. 

39. Add 10, 100, 1000, 10000, 100000, and 1000000. 

Ans. 1111110. 

40. What is the sum of 9, 99, 99, 1111, 8000, and 5 ? 

Ans. 9323. 

41. Add 41, 7651, 7678956, 43, 15, and 6780. 

Ans. 7693486. 

42. Add 1234, 7891, 3146751, 27, 9, and 5. 

Ans. 3155917. 

43. What is the sum of 19, 91, 1, 1, 1478, 1007, and 46 ^ 

Ans. 2643. 

44. Add four hundred seventy-six, seventy-one, one hundred 
five, and three hundred eighty-seven. Ans. 1039. 

45. Add fifty-six thousi^d seven hundred eighly-five, seven 
hundred five, thirty-six, one hundred seventy thousand and one, 
and four hundred seven. Ans. 227934. 

. 46. Add fifly-six thousand seven hundred eleven, three thou- 
sand seventy-one, four hundred seventy-one, sixty-one, and 
three thousand and one. Ans. 63315. 

47. What is the sum of the following numbers: seven hun- 
dred thousand seven hundred one, seventeen thousand nine, one 
million six hundred thousand seven hundred six, forty-seven 
thousand six hundred seventy-one, seven thousand forty-seven, 
four hundred one, and nine ? Ans. 2373544. 

48. Gave 73 dollars for a watch, 15 dollars for a cane, 119 
dollars for ahorse, 376 dollars for a carriage, stnd 7689 dollars 
for a house ; how much did they all cost ? 

Ans. 8272 dollars. 
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49. In an orchard, 15 trees bear plums, 73 trees bear apples, 
29 trees bear pears, and 14 trees bear cherries ; how many 

'trees are there in the orchard ? Ans. 131 trees. 

50. The hind quarters of an ox weighed 375 pounds each, 
the fore quarters 315 pounds each ; the hide weighed 96 
pounds, and the tallow 87 pounds. What was the whole 
weight of the ox ? Ans. 1563 pounds. 

51. A man bought a farm for 1728 dollars, and sold it so as 
to gain 375 dollars ; how much did he sell it for ? 

Ans. 2103 dollars. 

52. A mei(chant bought five piepes of cloth. For the first he 
gave 376 dollars, for the second 198 dollars, for the third ^896 
dollars, for the fourth 691 dollars, and for the fif\h 96 dollars. 
How much did he give for the whole ? Ans. 2257 dollars. , 

53. A merchant bought five hogsheads of molasses for 375 
dollars, and sold it so as to gain 25 dollars on each hogshead ; 
for how much did he sell it ? Ans. 500 dollars. 

54. John Smith's farm is worth 7896 dollars ; he has bank 
stock valued at 369 dollars, and he has in cash 850 dollars. 
How much is he worth ? Ans. 9115 dollars. . 

55. Required the number of inhabitants in the New England 
> States by the census of 1840, there being in Maine 501,798, in 

New Hampshire 284,574, in Massachusetts 737,699, in Hhode 
Island 108,830, in Connecticut 309,978, and in Vermont 
291,948. Ans. 2,234,822. 

56. Required the number of inhabitants in the Middle States 
in 1840, there being in New York 2,428,921, in New Jersey 
373,306, in Pennsylvania 1,724,033, in Delaware 78,085, and 
in Maryland 469,232. Ans. 5,073,577. 

57. Required the number of persons in the Southern Stales 
in 1840, there being in Virginia 1,239,797, in North Carolina 
753,419, in South Carolina 594,398, in Georgia 691,392, in 
Alabama 590,756, in Mississippi 375,651, and in Louisiana 
352,411. Ans. 4,597,824. 

58. How many inhabitants in the Western States in 18M, 
there being in Tennessee 829,210, in Kentucky 779,828, in 
Ohio 1,519,467, in Indiana 685,866, in Illinois 476,183, in 
Missouri 383,702, in Arkansas 97,574, and in Michigan 

, 212,267 ? Ans. 4,984,097. 

59. How many inhabitants in 1840 in the following Terri- 
tories and the District of Columbia, there being in Florida 
54,477, in Wisconsin 30,945, in Iowa 43,112, and in the 
District of Columbia 43,712 ? Ans. 172,246. 

3 
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1 


60. 


61. 


62. 


63. 


64. 


Ouncflc 


Tanb. 


Faot. 


Inehet. 


Chddnms. 


1234 


2345 


3456 


7891 


5678 


5678 


6789 


7891 


1356 


3215 


9012 


1023 


3456 


7891 


6789 


3456 


4456 


7891 


2345 


3214 


7890 


7890 


3456 


6789 


1234 


1345 


1234 


7890 


1234 


3789 


6789 


5678 


1378 


5678 


1379 


3216 


9012 


8123 


9123 


9008 


7890 


3456 


4567 


45 67 


1071 


1030 


7890 


8912 


8912 


7163 


7055 


1345 


3456 


3456 


6781 


5678 


6789 


7891 


7812 


1780 


1234 


3456 


3456 


3456 


3007 


5678 


7890 


7891 


7812 


5617 


9001 


6678 


3783 


3713 


4456 


2345 


9012 


1237 


7891 


3456 


6789 


3456 


7891 


1357 


7891 


1030 


7890 


1007 


9009 


3070 


7816 


1234 


5670 


8765 


4567 


1781 


5678 


1234 


4321 


3456 



§ in. SUBTRACTION. 

Mental Exercises. 

Art. 9S* When it is required to find the difference be- 
tween two numbers, the process is called Subtraction. The 
operation is the reverse of addition. 

Ex. 1. John has 7 oranges, and his sister but 4 ; how many 
more has John than his sister ? 

Illustration. — To solve this question, we first inquire what 
number added to 4 will make 7. From addition we learn that 
4 and 3 are 7 ; consequently, if 4 oranges be taken from 7 
oranges, 3 will remain. Hence John has 3 oranges more than 
his sister. • 

QuxsTioirs. — Art £5. What doei sabtraction teach 7 Of what ii it tb« 
reverae 7 
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sv 



The following table will be of service to facilitate the prog- 
Tess of the learner in the solution of questions in subtraction* 



SUBTRACTION TABLE. 



1 



from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 
from 



1 leavea 

2 leaTea 

3 leaTM 

4 leaves 
6 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 10 

12 leaves II 

13 leaves 12 



2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
2 from 
9 from 
2 from 
2flrom 

2 tram 

3 from 



2 leaves 

3 leaves 

4 leaves 
6 leaves 

6 leaves 

7 leaves 
Sleeves 
9 leaves 

10 leaves 

11 leaves 

12 leaves 10 

13 leaves 11 

14 leaves 12 



3 from 
3 from 
3 from 
3ftom 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 
3 from 



3 leaves 

4 leaves 
6 leaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 10 

14 leaves II 
16 leaves 12 



4 from 
4 from 
4 from 
4 from 
4ftom 
4 from 
4 from 
4 from 
4frtai 
4 from 
4 from 
4fit»n 
4 from 



4 leaves 
Cleaves 

6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 10 

15 leaves 11 

16 leaves 12 



5 from 

6 from 
6 from 
5 from 
5 from 

5 from 

6 from 
5 from 

5 from 

6 from 
6 from 
6 from 
5 from 



6 leaves 

6 leaves 

7 leaves 
Sleeves 
9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 
16 leaves 10 

16 leaves 11 

17 leaves 12 



6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 
6 from 



6 leaves 

7 leaves 

8 leaves 

9 leaves 

10 leaves 

11 loaves 

12 leaves 

13 leaves 

14 leaves 
16 leaves 

16 leaves 10 

17 leaves 11 

18 leaves 12 



7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7 from 
7from 



7 leaves 

Sleeves 

9 leaves 

10 leaves 

il leaves 

12 leaves 

13 leaves 

14 leaves 
16 leaves 

16 leaves 

17 leaves 10 

18 leaves 11 

19 leaves 12 




1 
2 
3 
4 
6 
6 
7 
8 
9 



8 from 
8 from 
8 fliom 
8 from 
8 from 
8 from 
8 from 
Sfrnom 
8 fit>m 
8 from 
8frft>m 
8 from 
8 fit>m 



Sleeves 
9 leaves 

10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 
16 leaves 

16 leaves 

17 leaves 

18 leaves 10 

19 leaves 11 

20 leaves 12 



9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 
9 from 



9 leaves 

10 Inves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 
16 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 10 

20 leaves 11 
91 leaves 12 



10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 
10 from 



10 leaves 

11 leaves 

12 leaves 

13 leaves 

14 leaves 
16 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 

20 leaves 10 

21 leaves 11 

22 leaves 12 



11 from 11 
11 fioA 12 
11 from 13 
11 from 14 
11 from 16 
11 from 16 
11 from 17 
11 from 18 
11 from 19 
11 from 20 
11 from 21 
11 from 22 
11 from 23 



leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 

leaves 10 

leaves 11 

leaves 12 



12 from 
12 from 
12 from 
12 from 
12 from 
12 from 
12frfom 
12 from 
12 from 
12 from 
12 from 
12 from 
12 from 



12 leaves 

13 leaves 

14 leaves 
16 leaves 

16 leaves 

17 leaves 

18 leaves 

19 leaves 

20 leaves 

21 leaves 

22 leaves 10 

23 leaves 11 

24 leaves 12 




1 
2 
3 

4 
6 
6 
7 
8 
9 



J 



2. Thomas had five oranges, and gave two of. them to John ; 
how many had he lefl ? 

3. Peter had six marbles, and gave two of them to Samuel ; 
how many had he left ? 

4. Lydia bad four cakes ; having lost one, how many had 
she left ? 

5. Daniel, having eight cents, gives three to Mary ; how 
many has he left ? ^ 

6. Benjamin had ten nuts ; he gave four to Jane, and three 
to Emily ; how many had he left ? 

7. Moses gives eleven oranges to John, and eight to Enoch ; 
how many more has John than Enoch ? 
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8. Agreed to labor for a man twelve days ; how many re- 
mam^ after I have been with him five days? 

9. I owed Thomas nine dollars, and, having paid him seven, 
how many remain due ? 

10. From ten dollars, I paid four dollars to one man, and 
three dollars to another ; how much have I left ? 

11. Timothy had eleven marbles, and lost seven ; how many 
had he left ? 

12. John is thirteen years old, and his brother Thomas is 
seven ; how much older is John than Thomas ? 

13. From fifteen dollars, I paid five ; how many had I left ? 

14. Sold a barrel of flour for eight dollars, and a bushel of 
wheat for two dollars ; what was the difference in the prices ? 

15. Paid seven dollars for a pair of boots, and two dollars 
for shoes ; how much did the boots cost more than the shoes ? 

16. How many are 4 less 2 ? 4 less 1 ? 4 less 4 ? 

17. How many are 4 less 3 ? 5 less 1 ? 5 less 5 ? 

18. How many are 5 less 2 ? 5 less 3 ? 5 less 4 ? 

19. How many are 6 less 1 ? 6 less 2? 6 less 4? 6 less 5? 

20. How many are 7 less 2 ? 71essd? 71ess4? 71ess6? 

21. How many are 8 less 6 ? 8 less 5? 8 less 2? 8 less 
4? 8 less 1.' 

22. How many are 9 less 2 ? 9 less 4? 9 less $? 9 less 
7? 9 less 3? 

23. How many are 10 less 8 ? 10 less 7 ? 10 less 5 ? 10 
less 3 ? 10 less 1 ? 

24. How many are 11 less 9? 11 less 7 ? 11 less 5 ? 11 
less 3? 11 less 4? 

25. How many are 12 less 10 ? 12 less 8 ? 12 less 6 ? 12 
less 4? 12 less 7? 

26. How many are 13 less 11 ? 13 less 10? 13 less 7. > 
18 less 9? 13 less 5? 

27. How many are 14 less 11 ? 14 less 9 ? 14 less 8 ? 14 
less 6? 14108^7? 141ess3? 

28. How many are 15 less 2 ? 15 less 4 ? 15 less 5 ? 15 
less 7? 15 less 9? 15 less 13 ? 

29. How many are 16 less 3 ? 16 less 4 ? 16 less 7 ? 16 
less 9 ? 16 less 11 ? 16 less IS ? 

^ 30. How many are 17 less 1 ? 17 less 3 ? 17 less 5 ? 17 
less 7? 17 less 8? 17 less 12 ? 

31. How many are 18 less 2 .» 18 less 4? 18 less 7 ? 18 
less 8 ? 18 less 10 ? 18 less 12 ? 

32. How many are 19 less 1 ? 19 less 8? 19 leats 6 ? 19 
less 7? 19 less 9? 19 less 16 ? 
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33. How many are 20 less 5 ? 20 less 8? 20 less 9? 20 

less 12? 20 less 15? 20 less.l9^ 

34. Bought a horse for 60 dollars, and sold him for 90 dol- 
lars ; how much did I gain ? 

Illustration. — We may divide the two prices of the horse 
into tens, and subtract the greater from the less. Thus 60 
equals 6 tens, and 90 equals 9 tens ; 6 tens from 9 tens leave 
3 tens or 30. Therefore I gained 30 dollars. 

35. Sold a wagon for 70 doffars, which cost me 100 dol- 
lars ; how much did I lose ? 

36. John travels 30 miles a day, and Samuel 90 miles ; what 
is the difference ? 

37. I have 100 dollars, and after I shall have given 20 to 
Benjamin, and paid a debt of 30 dollars to J. Smith, how many 
dollars have I left ? 

38. John Smith, Jr. had 170 dollars; he gave his oldest 
daughter, Angeline, 4Q dbllars, his youngest daughter, Mary, 
50 dollars, his oldest son, James, 30, and his youngest son, 
William, 20 dollars ; he also paid 20 dollars for his taxes ; 
how many dollars had he remaining ? 

Art. 36. The pupil, having solved the preceding questions, 
will perceive, that 

Subtraction is the taking of a less number from a greater 
to find the difference. 

The greater number is called the Minuend^ and the less 
number, the Subtrahend,^ The answer, or number found by 
the operation, is called the Difference or Remainder. 

Art. 37* , Signs. — Subtraction is denoted by a short hori- 
zontal line, thus — , signifying minus or less. It indicates that 
the number following is to be taken from the one that precedes 
it The expression 6 — 2 = 4 is read, 6 minus, or less, 2 is 
equal to 4. s 



* The words minuend and subtrahend are derived from two Latin 
words, the former from nunuendum^ which siffnifiea to be dimmisked or 
made less, and the latter from s^ibtrakendum, which means to be subtracted 
or taken away. 



QvxsTioirs. — Art 26. What is labtraction 7 What is the greater nvmber 
called f What is the len number called? What the aniwerT — Art S7. 
What is the sign of snbtractioii 7 What does it signify and indicate f 

3* 
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EXBBCISES FOB THB SlATB. 

Art. 38* Method of operation, when the numbers are large, 
and each figure in the subtrahend is less than the figure above 
it in the minuend. 

Ex. 1. Let it be required to take 245 from 468, and to find 
fheir difference. Ans. 223. 

In this operation, we place the less num- 
fui' A Ada "®' under the greater, units under units, 

Minuend 4 b W ^ens tinder tens, &c., and draw a line be- 

Subtrahend 2 4 5 low them. We then begin at the right 

'R^moin/lAi. o o Q hand, and say, 6 from 8 leaves 3, and 

itemamaer ^ -^ tJ write the 3 directly below. We then say, 

4 from 6 leaves 2, and write the 3 below the line, as before, and pro- 
ceed with the next figure and say, 3 from 4 leaves 2, which we also 
write below. We thus find the difference to be 223. 

Art. 39. First Method of Proof. — Add the remainder 
and the subtrahend t(^ther, and their sum will be equal to the 
minuend, if the work is right. 

This method of proof depends on the obvious principle. 
That the greater of any two numbers is equal to the less added 
to the difference between them, ^ 

Examples fob Practice. 

2. 2. a 3. 

OPfllUTION. OPERATION Ain> PEOOV. OPXRATION. OPSRAnON AND PROOP. 

Minuend 547 547 986 986 

Subtrahend 235 235 763 763 

M«MWM^Bi* ^^M^W.^ HMH^Ma^W^ VBMHa^Bi^^ 

Remainder 312 312 223 223 

Min. 5 47 Min. 986 

4. 5. 6. 7. 

From 684 735 864 948 

Take 462 52 3 651 746 

8. A farmer paid 539 dollars for a span of fine horses, and 
sold them for 425 dollars ; how much did he lose ? 

Ans. 114 dollars. 

9. A farmer raised 896 bushels of wheat, and sold 675 
bushels of it ; how much did he reserve for his own use ? 

Ans. 221 bushels. 



Questions. — Art 28. How are numbers arranged for subtraction 1 Where 
do you beffin to subtract 1 \Vhy 1 Where do you write the difference 1 — 
Art 29. What is the first method of proving subtraction 1 What is the rea- 
son of this proofy or •n what principle doe* it depend t 
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10. A gentleman gare his son 3692 dolkunif and his daugh- 
ter 1212 doRcuns less than his son ; how much did his daughter 
receive ? Ans. 2480 dollars. 

Art. 30* Method of operation when any figure in the 
subtrahend is greater than the figure above it in the minuend. 

Ex. 1. If I have 624 dollars, and lose 342 of them, how 
many remain ? Ans. 282. 

opBRATioN. In performing this example, we first take 
Minuend 6 2 4 the 2 units from the 4, and find the difierence 
Subtrahend 342 to be 2, which we write directly under the 

figure subtracted. We then proceed to take 

Remainder 2 82 the 4 tens from the 2 tens above it ; but we 
here find a difficulty, since the 4 is greater than 2, and cannot be sub- 
tracted from it We therefore add 10 to the 2, which makes 12, and 
then subtract 4 from 12 and 8 remains, which we write directly below. 
Then, to compensate for the 10 thus added to the 2 in Uie minuend, 
we add one to the 3 in the next higher place in the subtrahend, which 
makes 4, and subtract 4 from 6, and 2 remains. The remainder, 
therefore, is 282. 

The reason of this operation depends upon the self-evident truth, 
TAo/, if any two numbers are equally increased^ their difference re- 
mains the same. In this example 10 tens, equal to 1 hundred, were 
added to the 2 tens in the upper number, and 1 was added to the 3 
hundreds in the lower number. Now, since the 3 stands in the 
hundreds' place, the 1 added was in &ct 1 hundred. Hence, the two 
numbers being equally increased, the difference is the same. 

NoTB. — This addition of 10 to the minuend is lometimes called hot- 
rowing 10, and the addition of 1 to the subtrahend is called carrying 1. 

Art. 31* From the preceding examples and illustrations 
in subtraction, we deduce the following general 

Rule. — 1. Place the less number under the greater, vnits under 
units, tens under tens, cj-c, and draw a line under them, 

2. Then, commencing with the units, subtract each figure of the sub- 
trahend from the figure above it in the minuend, and write the differ- 
ence bdow. 



Questions. — Art. 90. How do ^on proceed when a figure of the rabtra- 
bend is larger tban the one above it in the minuend? How do you compen- 
sate for the 10 which is added to the minuend 7 What is the reason for this 
addition to ^e minuend and subtrahend? How does it appear that the 1 
added to the subtrahend equals the 10 added to the minuend ? What is the 
addition of 10 to the minuen^ sometimes called ? The addition of 1 to the 
subtrahend 7 — Art. 31. What is the general rule for subtraction 7 
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3. If any figure of the subirahend is larger than the figure above it 
in the minuena, add 10 to that figure of the minuend , and from their 
stun suhtract the lower figure; then carry I to the next figure of the 
subtrahend^ and subtract as before^ till all the figures of the subtrahend 
are subtracted^ and the result will be the difference or remainder^ 



Art. 39* Second Method of Proof, — Subtract the remain- 
der or difference from the minuendy and the result will be like 
the subtrahend if the work is right 

This method of proof depends on the principle, Thai the 
smaller of any two numbers is equal to the remainder obtained 
by subtracting their difference from the greater. 

Examples fos Practice. 
2. 2. 3. 3. 

opnunoif. opBRAnoN amd pboov. oputinov. oPBR^noir ahd piAk>f. 

Minuend 376 376 531 531 

Subtmhend 167 167 389 389 



Bemainder 209 



4. 

Tom. 

From 978 
Tak^ 1_99 

Ans. 7 79 

8. 

Miles. 

From 67896 
Take 19 999 



209 



Sub. 167 
5. 

GaUoiii. 

67158 
14339 

52819 

9. 

DoUarv. 

456798 
190899 



142 



6. 

Pedn. 

14711 
9197 

5514 

10. 

MinatM. 

765321 
177777 



142 



Sub. 38 9 



7. 

Feet. 

100000 
90909 

9091 

11. 

Seconds. 

555555 
177777 



12. 

Rods. 

From 100200300400500 
Take 90807060504030 



13. 

Acres. 

1000000000000 
999999999999 



14. From 671111 take 199999. Ans. 471112. 

15. From 1789100 take 808088. Ans. 981012. 

16. Frojn 1000000 take 999999. Ans. 1. 

17. From 9999999 take 1607. Ans. 9998392. 

18. From 6101507601061 take 3806790989. 
Ans. 6097700810072. 

Questions. — Art. 32. What is the second method of proving sabtmction T 
What ii the reason for this method of proo^ or on what principle does it de- 
pend? 
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19. From 8054010657811 take 76909748598. 

Ana. 7977100909213. 

20. From 7100071641115 take 10071178. 

Ans. 7100061569937. 

21. From 501505010678 take 794090589. 

Ans. 500710920089. 

22. Take 99999999 from 100000000. Ans. 1. 

23. Take 44444444 from 500000000. Ans. 455555556. 

24. Take 1234567890 from 9987654321. 

Ans. 8753086431. 

25. From 800700567 take 1010101. Ans. 799690466. 

26. Take twenty-five thousand twenty-five from twenty-five 
millions. Ans. 24974975. 

27. Take nine thousand ninety-nine from ninety-nine thou- 
sand. ' Ans. 89901. 

28. From one hundred one millions ten thousand one hun- 
dred one take ten millions one hundred one thousand and ten. 

Ans. 90909091. 

29. From one million take nine. Ans. 999991. 

30. From three thousand take thirty-three. Ans. 2967. 

31. From one hundred millions take five thousand. 

Ans. 99995000. 

32. From 1,728 dollars, I paid 961 dollars; how many re- 
main ? Ans. 767 dollars. 

33. Our national independence was declared in 1776 ; how 
many years from that period to the close of the last war with 
Great Britain in 1815 ? Ans. 39 years. 

34. The last transit of Venus was in 1769, and the next will 
be in "1874 ; how many years will intervene ? 

Ans. 105 years. 

35. In 1830, the number of inhabitants in Bradford was 
1,856, and in 1840 it was 2,222 ; what was the increase ? 

Ans. 366. 
36.' How many more inhabitants were there in New York 
city than in Boston, in .1840, there being, by the census of that 
year, 312,710 inhabitants in the former, and 93,383 in the 
latter city ? Ans. 219,327 inhabitants. 

37. In 1821 there were imported into the United States 
21,273,659 pounds of coffee, and in 1839, 106,696,992 pounds ; 
what was the increase ? Ans. 85,423,333 pounds. 

38. By the census of 1840, 11,853^507 bushels of wheat 
were raised in New York, and 13,029,756 bushels in Pennsyl- 
vania ; how many bushels in the latter State more than in Uie 
former? Ans. 1,176^9 buahsla. 
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39. The real estate of James Dow is valued at 3,769 dol- 
lars, and his personal estate at 2,648 dollars; he owes John 
Smith 1,728 dollars, and Job Tyler 1,161 dollars; how much 
is Dow worth ? Ans. 3,528 dollars. 

40. If a man receive 5 dollars per day for labor, and it cost 
him 2 dollars per day to support his family, what will he have 
accumulated at the close of one week ? Ans. 18 dollars. 

41. The city of New York owes 9,663,269 dollars, and 
Boston owes 1,698,232 dollars; how much more does New 
York owe than Boston ? Ans. 7,965,037 dollars. 

42. From five hundred eighty-one thousand take three thou- 
sand and ninety-six. Ans. 577,904. 

43. £. Webster owns 6,765 acres of land, and he gave to 
his oldest brother 2,196 acres, and his uncle Rollins 1,981 
acres ; how much has he left ? Ans. 2,588 acres. 

44. It was ascertained by a transit of Venus, June 3, 1769, 
that the mean distance of the earth from the sun was ninety- 
five millions one hundred seventy-three thousand one hundred 
twenty-seven miles, and that the mean distance of Mars from 
the sun was one hundred forty-five millions fourteen thousand 
one hundred forty-eight miles. Required the difierence of 
their distances from the sun. Ans. 49,841,021 miles. 



§IV. MULTIPLICATION. 

Mental Exercises. 

Aet. 33. When any number is to be added to itself 
several times, the operation may be shortened by a process 
called Multiplication, 

Ex. 1. If a man can earn 8 dollars in 1 week, what will 
he earn in 4 weeks ? 

Illustration. — It is evident, if a man can earn 8 dollars in 
1 week, in 4 weeks, he will earn 4 times as much, and the result 
may be^obtained by addition ; thus, 8-[-8-f-8-f-8 = 32;or, 
by a more convenient process^ by sejlting down the 8 but once, 
and multiplying it by 4, the number of times it is to be repeat- 
ed ; thus, 4 times 8 are 32. Hence in 4 weeks he will earn 
32 dollars. 
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. The following table must be thoroughly committed to 
memory before any considerable progress can be made in this 
rule : — 



• 




' 


MULTIPLICATION TABLE. 




2 times 


1 are 


2 


3 times 1 are 


3 


4 times 1 ara 4 


6 times 1 ara 6 


2 times 


'2 are 


4 


3 times 2 are 


6 


4 times 9 ara 6 


5 times 2 are 10 


2 times 


3 are 


6 


3 times 3 are 


9 


4 times 3 ara 12 


6 times 3 are 15 


2 times 


4 are 


8 


3 times 4 are 


12 


4 times 4 ara 16 


6 times 4 are 90 


2 times 


6 are 


10 


3 times 6 are 


16 


4 times 6 ara 90 


6 times 6 are 96 


2 times 


6 are 


12 


3 times 6 are 


18 


4 times 6 ara 24 


6 times 6 are 30 


2 times 


7 are 


14 


3 times 7 are 


21 


4 times 7 ara 28 


6 times 7 are 35 


2 times 


8 are 


16 


3 times 8 are 


24 


4 times 8 ara 32 


6 times 8 are 40 


2 times 


9 ara 


18 


3 times 9 are 


27 


4 times 9 ara 36 


6 times 9 are 45 


2 times 


10 are 


20 


3 times 10 are 


30 


4 times 10 ara 40 


6 times 10 are 50 


2 times 


11 are 


22 


3 tiroes 11 are 


•33 


4 times 11 are 44 


6 times 11 are 66 


2 times 


12 are 


21 


3 times 12 are 


36 


4 times 12 are 48 


6 times 12 are 60 


6 times 


1 are 


6 


7 times 1 are 


7 


8 times 1 are 8 


9 times 1 are 9 * 


6 times 


2 are 


12 


7 times 2 are 


14 


8 times 2 are 16 


9 times 2 are 18 


6 times 


3 are 


18 


7 times 3 are 


21 


8 times 3 are 24 


9 times 3 are 27 


6 times 


4 are 


24 


7 times 4 are 


SS 


8 times 4 are 32 


9 times 4 are 96 


6 times 


6 are 


30 


7 times 6 are 


35 


8 times 6 are 40 


9 times 6 are ,45 


6 times 


6 are 


36 


7 times 6 are 


49 


8 times 6 are 48 


9 times 6 ara 64 


6 times 


7 are 


42 


7 times 7 are 


49 


8 times 7 are 66 


9 times 7 ara 63 


6 times 


8 are 


48 


7 times 8 are 


66 


8 times 8 are 64 


9 times 8 are 72 


6 times 


9 are 


64 


7 times 9 are 


63 


8 times 9 are 72 


9 times 9 are 81 


6 times 


10 are 


60 


7 times 10 are 


70 


8 times 10 are 80 


9 times 10 are 90 
9 times 11 are 99 


6 times 


11 are 


66 


7 times 11 are 


77 


8 times 11 are 88 


6 times 


12 are 


72 


7 times 12 are 


84 


8 times 12 are 96 


9 times 12 are 108 


10 times 


1 are 


10 


10 times II are 


110 


11 times 8 are 88 


12 times 4 are 48 


10 times 


2 are 


20 


10 times 12 ara 


120 


11 times 9 are 99 


12 times 6 are 60 


10 times 
10 times 


3 are 

4 are 


30 
40 






11 times 10 are 110 
11 times 11 are 121 


12 times 6 ara 72 
12 times 7 are 84 


tl times 1 are 


11 


10 times 


6 are 


60 


11 times 2 are 


22 


11 times 12 are 132 


12 times 8 are 96 


10 times 
10 times 


6 are 

7 are 


60 
70 


11 times 3 are 
11 times 4 are 


33 

44 




12 times 9 are 108 
12 times 10 are 120 


12 times 1 are 12 


10 times 


8 are 


80 


11 times 6 are 


65 


12 times 2 are 94 


12 times 11 are 132 


10 times 


9 are 


90 


11 times 6 are 


66 


12 times 3 ara 36 


12 times 12 ara 144 


10 times 


10 are 


100 


11 times 7 are 


77 1 


- 



2. What cost 5 barrels of flour at 6 dollars per barrel ? 

Illustration. — If 1 barrel of flour cost 6 dollars, 5 barrels 
will cost 5 times as much ^ 5 times 6 are 30. Hence 5 barrels 
of flour at 6 dollars per barrel will cost 30 dollars. 

3. What cost 6 bushels of beans at 2 dollars per bushel ? 

4. What cost 5 quarts of cherries at 7 cents per quart ? 

5. What will 7 quarts of vinegar cost at 12 cents per quart ? 

6. What cost 9 acres of land at 10 dollars per acre ? 

7. If a pint of currants cost 4 cents, what cost 9 pints ? 

8. If in 1 penny there are 4 farthings, how many in 9 
pence .^ In 7 pence? In 8 pence? In 4 pence? In 3 

pence ? 

9. If 12 pence make a shilling, how many pence in 3 shil* 
lings ? In 5 shillings ? In 7 shillings ? In 9 shillings ? 
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10. If 4 pecks make a bushel, how many pecks in 2 bushels ? 
In 8 bushels ? In 4 bushels ? In 6 bushels ? In 7 bushels ? 
In 9 bushels ? > 

11. If 12 inches make 1 foot, how many inches in 3 feet? 
In 4 feet? In 5 feet? In 7 feet? In 8 feet? In 9 feet? 
In 10 feet ? In 12 feet ? 

12. If there be 9 feet in a square yard, how many fbet in 4 
yards ? In 5 yards ? In 6 yards ? In 8 yards ? In 9 yards ? 
In 12 yards ? 

13. What cost 3 yards of cloth at 5 dollars per yard ? 4 
yards ? 5 yards ? 6 yards ? 7 yards ? 8 yards ? 9 yards? 
10 yards? 11 yards? 12 yards .^ ♦ 

. 14. If 1 pound of iron cost 7 cents, what cost 2 pounds ? 
3 pounds ? 5 pounds ? 6 pounds ? 7 pounds ? . 8 pounds ? 

9 pounds ? 12 pounds ? 

15. If 1 pound • of raisins cost 6 cents, what cost 4 pounds? 
5 pounds? 6 pounds? 7 pounds? 8 pounds? 9 pounds? 

10 pounds ? 12 pounds ? 

16. In 1 acre there are four roods ; how many roods in 2 
acres? In 3'acres? In 4 acres? In 5 acres ? In 6 acres? 
In 9 acres ? 

17. A good pair of boots is worth 5 dollars ; what must I 
give for 5 pairs ? For 6 pairs ? For 7 pairs ? For 8 pairs ? 

18. A cord of good walnut wood may be obtained for 8 
dollars ; what must I give for 4 cords ? For 6 cords ? ~ For 9 
cords ? 

19. What cost 4 quarts of milk at 5 cents a quart, and 8 
gallons of vinegar at 10 cents a gallon ? 

20. If a man earn 7 dollars a week, how much will he earn 
in 3 weeks ? In 4 weeks ? , In 5 weeks ? In 6 weeks ? In 
7 weeks ? In 9 weeks ? 

21. If 1 thousand feet of boards cost 12 dollars, what cost 4 
thousand? 5 thousand? 6 thousand? 7 thousand? 9 
thousand? 12 thousand ? 

22. If 3 pairs of shoes buy 1 pair of boots, how many pairs 
of shoes will it take to buy 7 pairs of boots ? 

23. If 5 bushels of apples buy 1 barrel of flour, how many 
bushels of apples are equal in value to 12 barrels of flour ? 

24. If 1 yard of canvas cost 25 cents, what will 12 yards 
cost? 

Illustration. — The number 25 is composed of 2 tens and 
5 units ; 12 times 2 tens are 24 tens ; and 12 times 5 units are 
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60 units, or 6 tens^ ^ tetu added to € tens make 30 teiUy or 
30Q» Therefore, 12 yards will cost 300 cents, or 3 dollars. 

25. In 1 pound there are 20 shillings ; how many shillings in 
3 pounds ? In 4 pounds ? In 6 poimds ? 

26. A gallon of molasses is worth 25 cents ; what is the 
value of 2 gallons ? Of 3 gallons ? Of 4 gallons ? Of 5 
gallons ? Of 6 gallons ? Of 9 gallons ? 

27. If 12 men can do a piece of work in 16 days, how long 
will it take 1 msm to do it ? 

28. If a steam-engine runs 26 miles in 1 hour, how far will 
it run in 4 hours ^ In 6 hours ? In 9 hours ? 

29. If the earth turns on its axis 15 degrees in 1 hour, how 
far will it turn in 7 hours ? In 1 1 hours ? In 12 hours ? 

30. In a certain regiment there are 6 companies, in each 
company 6 platoons, and in each platoon 12 soldiers ; how 
many soldiers are there in the regiment ? 

Art. 34. The learner, having performed the foregoing 
quei^tions, will perceive that 

Multiplication is the repetition of a number any proposed 
number of times, and is therefore a compendious method of 
addition. 

In multiplication, three terms are employed, called the 
Multiplicand^ the Multiplier^ and the Product. 

The multiplicand is the number to be multiplied or re- 
peated. 

The multiplier is the number by which we multiply, and 
denotes the number of repetitions to be made. 

The product is the answer, or number produced by the 
multiplication. 

The multiplicand and multiplier are of\en called factors. 

Art. 3S, Signs. — The sign of multiplication is formed 
by two short lines crossing each other obliquely ; thus, x. 
It shows that the numbers between which it is placed are to 
be multiplied together ; thus, the expression 7 X 5 = 35 is 
read, 7 multiplied by 5 is equal to 35. 

QuzsTioHB. — Art. 34. What is muUipUcation ? What three terms are 
•ipplojed ? What is the maltipUcand 7 What is the multiplier ? What is 
the product 1 What are the multiplicand and multiplier often called 7 *— Art. 
35. What is the sign of multiplication 7 What does it show 7 
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EXBBCISBS FOR THB SlATB. 

Art. 36* Method of opeiation, when the multiplier does 
not exceed 12. 

Ex. 1. Let it be required to multiply 175 by 7. 

Ans. 1225. 

1 • 1- j*'?^?*' After haying writteD the multiplier nn- 
Multiplicand 17 5 der the unit ficrure of the multiplicand, and 
Multiplier 7 drawn a line below it, we multiply the 5 

Product 1 225 ^^ *^® multiplicand by 7, saying, 7 times 

5 are 35, and set down the 5 units directly 
under the 7, and leserve the 3 tens in the mind. We then multiply 
the 7 in the multipUcand, saying 7 times 7 are 49, and, adding the 
3 tens which were reserved, we have 62 tens, or 5 hundreds and 2 tens. 
Setting down the 2 tens, and reserving the 5 hundreds, we multiply 1 
by 7, and, adding the reserved 5 hundreds, we have 12 hundreds, which, 
as it completes the multiplication, we set down in full, and the product 
18 1225. 

EXAMFLBS FOR PRACTICE. 

2. 3. 4. 
Multiply 8756 4567 7896 
By 4 3 5 

Ans. 35024 13701 39480 

5. 6. 7. ' 8. 

56807 47893 61657 89765 
5 6 7 9 



284035 287358 431599 807885 

9. Multiply 767853 by 9. Ans. 6910677. 

10. Multiply 876538765 by 8. Ans. 7012310120. 

11. Multiply 7654328 by 7. Ans. 53580296. 

12. Multiply 4976387 by 5. Ans. 24881935. 

13. Multiply 8765448 by 12. Ans. 105185376. 

14. Multiply 4567839 by 11. Ans. 50246229. 

15. What cost 8675 barrels of flour at 7 dollars per barrel f 

Ans. 60725 dollars. 

Questions. — Art. 36. How must numbers be written for multiplication? 
At which hand do you berin to multiply 1 Why f Where do you write the 
first or right-hand figure of the product of each figure in the multiplicand f 
Why? what is done with the tens or left-hand figure of each product f 
How, then, do you proceed when the multiplier does not exceed 12 f 
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16. What cost 25384 tons of hay at 9 dollars per ton ? 

Ans. 228456 dollars. 

17. If on 1 page in this book there are 2538 letters, how 
many are there on 11 pages ? Ans. 27918 letters. 

Art. 37* Method of operation, when the multiplier ex- 
ceeds 12. 

Ex. 1. Let it be required to multiply 763 by 24. 

Ans. 18312. 

OPERATION Here we write the multiplicand and 

Multiplicand 7 6 3 ^^^^^t^md^fc/by '^X'^X: 

Multiplier ii^ jj^jQ Qf ^jjg multiplier, precisely as in Art. 

3 52 ^^' ^^ then, in like manner, multiply 

1 5 2 6 * *^® multiplicand by the 2 tens in the mul- 

tiplier, taking care to set the first figure 

Product 18312 obtained by this multiplication directly 

under the 2 of the multiplier, and, addinff 
together the products obtained by the two multipUcations and placed 
as in the operation, we have the full product of 763 multipUed by 34, 
which is 18312. 

Art. 38* The preceding examples sufficiently illustrate 
the principle and method of multiplication ; and the learner is 
now prepared to understand and apply the following general 

Rule. — 1. Place the larger number uppermost for the multiplicand, 
and the smaller number under it for a multiplier, arranging units under 
units, tens under tens, ^c. 

2. Then multiply each figure of the multiplicand hy each figure of 
the multiplier, beginning with the right-hand figure, and carrying for 
every ten as in addition. 

3. If the multiplier consists of more than one figure, the right-hand 
figure of each product must be placed directly unckr the figure of the 
multiplier that produces it. The sum of the several products will be 
the whole product required. 

Note. — When there are ciphers between the significant figures of the 
multiplier, pass over them in the operation, and multiply by the signifi- 
cant figures only, remembering to set the first figure of the product 
directly under the figure of the multiplier that produces it. 



QuKSTioirs. — Art. 37. How do you proceed when the multiplier exceeds 
12 ? Where do you set the first figure of each partial product ? Why T How 
is the true product found ?«- Art. §&. What is tlie p^eneral rule for multiplica- 
tion ? When there are ciphers between the significant figures of the multi- 
plier, how do you proceed ? 
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Art. 39« First Method of Proof. — Multiply the multiplier 
by the multiplicand, and if the result is like the first product, 
the work is supposed to be right 

The reason of this proof depends on the principle, Thal^ 
when two or more numbers are multiplied together^ the product 
is the same^ whatever the order of multiplying them. 

Ex. 2. Multiply 7896 by 66. Ans. 442120. 

OPIBATION. PROOF. 

Multiplicand 7 89 6 6 6 

Multiplier 56 7896 

47370 280 

39475 504 



Product 442120 



448 
392 



Product 442120 



NoTS. — The common mode of proof in business is to divide the prod- 
uct by the multiplier, and, if the work is right, the quotient will be like 
the multiplicand. This mode of proof anticipates the principles of 
division, and therefore cannot be employed without a previous knowledge 
of that rule. 

Art. 40« Second Method of Proof — Begin at the left 
hand> of the multiplicand, and add together its successive figures 
toward the right, till the sum obtained equals or exceeds the 
number nine. If it equals it, drop the nine, and begin to add 
again at this point, and proceed till you obtain a sum equal to, 
or greater than, nine. If it exceeds nine, drop the nine as 
before,, and carry the excess to the next figure, and then con- 
tinue the addition as before. Proceed in this way till you have 
added all the figures in the multiplicand and rejected all the 
nines contained in it, and write the final excess at the right 
hand of the multiplicand. 

Proceed in the same manner with the multiplier, and write 
the final excess under that of the multiplicand. Multiply these 
excesses together, and place the excess of nines in their 
product at the right. 

Then proceed to find the excess of nines in the product 
obtained by the original operation; and, if the work is right. 

Questions. — Art. 39. How is multiplioation proved by the first method f 
What is the reason for this method <^ proof? What is the common mode of 
proof in business 7 — Art 40. What is the second method of proving mul- 
tiplication f 
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the excess thus found will be equal to the ezcpss contained in 
the product of the above excesses of the multiplicand and 
multiplier. 

Ex. 3. 

OPSRAHON. 

Multiplicand 1 2 3 4 5 1= 6 excess. 
Multiplier 2 2 31= 8 excess. 

12345 48z=:3 
37035 

24690 J. Proof. 

2469 

Product 27541695= I 

Note. — This method of proof, thoagh perhaps safficiently sare fbr 
common put poses, is not always a test of the correctness of an operation. 
If two or more figures in the work should be transposed, or the yalue of 
one figure be just as much too ^eat as another is too small, or if a nine 
be set down in the place of a cipher, or the contrary, the excess of nines 
will be the same, and still the work may not be correct. Such a balance 
of errors will not, however, be likely to oitcur. 

Examples for Pbactice. 
4. 5. 

Multiply 67895 78956 

By 36 47 . 

407370 552692 

203685 315824 

Ans. 2444220 3710932 

6. 7. 

Multiply 89325 ' 47896 
By 901 2008 

89325 383168 

803925 95792 

' Ans. 80481825 96175168 

8. What .cost 47 hogsheads of molasses at 13 dollars pei 
hogshead? Ans. 611 dollars. 

9. What cost 97 oxen at 29 dollars each ? 

Ans. 2813 dollars. 

Questions. — Is this method of proof always a true test of the correctness 
01' aa operation T What is the reason for this method of proof? 

4» 



43 MULTiPUCATK»9. ' C»ct.it. 

10. Sold a fann'^containing 367 acTes, at 9^7 dollais per 
acre ; what was the amount ? Ads. 35599 dollars. 

11. An army of 17006 men receive each 109 dollars as 
their annual pay ; what is the amount paid the whole army ? 

Ans. 1853654 dollars. 

12. If a mechanic deposit annually in the Savings Bank 407 
dollars, what will be the sum deposited in 27 years ? 

Ans. 10989 dollars. 

13. If a man travel 37 miles in 1 day, how far will he travel 
in 365 days ? Ans. 13505 miles. 

14. If there be 24 hours in 1 day, how many hours in 365 
days ? . Ans. 8760 hours. 

15. How many gallons in 87 hogsheads, there being 63 
gallons in each ? Ans. 5481 gallons, v 

16. If the expenses of the Massachusetts Legislature be 
1S39 dollars per day, what will be the amount in a session of 
109 days ? Ans. 200451 dollars. 

17. If a hogshead of sugar contains 366 pounds, how many 
pounds in 187 hogsheads ? ^ Ans. 68816 pounds. 

18. Multiply 675 by 476. Ans. 321300. 

19. Multiply 679 by 76a Ans. 518077. 

20. Multiply 899 by 981. Ans. 881919. 

21. Multiply 7854 by 1234. Ans. 9691836. 

22. Multiply gOOl by 6071. Ans. 18219071. 

23. Mirttiply 7117 by 9876. Ans. 70287492. 

24. Multiply 376546 by 407091. Ans. 153288487686. 

25. Multiply 7001009 by 7007867. 

Ans. 49062139937803. 

26. Multiply five hundred and eighty-six by nine hundred 
and eight. Ans. 532088. 

27. Multiply three thousand eight hundred and five by one 
thousand and seven. Ans. 3831635. 

28. Multiply two thousand and seventy-one by seven hun- 
dred and six. Ans. 1462126. 

29. Multiply eighty-eight thousand and eight by three thou- 
sand and seven. Ans. 264640056. 

30. Multiply nmety thousand eight hundred and seven by 
one thousand and ninety-one. Ans. 99070437. 

31. Multiply ninety thousand eight hundred and seven by 
nine thousand one hundred and six. Ans. 826888542. 

32. Multiply fifty thousand and one by five thousand eight 
hundred and seven. Ans. 290355807. 

33. Multiply eighty thousand and nine by nine thousand and 
sixteen. Ans. 721361144. 
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34. Multiply fortyHBeven thousand and thirteen by eighty 
thousand eight hundred and seven. Ans. 37989794^1. 

Abt. 41* a composite number is the product of two or 
more factors greater than unity or one ; thus 12 is a composite 
number, since it, is the product of 3 X 4; and also 24 is a 
composite number, since it is the product of 2 X 3 X 4. 

A FACTOR of any number is a name given to one of two or 
more numbers, which, being multiplied together, produce that 
number ; thus 3 and 4 are factors of 12, since 3 X 4 = 12. 

Art. 43* To multiply by a composite ntlmber. 

Ex. 1. A merchant bought 15 pieces of broadcloth at 96 
dollars per piece ; how much did he pay for the whole ? 

Ans. 1440 dollars. 



^^^^^ The factors of 15 are 3 and 

d"*c"j II • i» "I • 5» Now if we multiply the 

6 dolls., price of 1 piece. ^^ „f ^^ pj^^ ^ ^ ^^w 

2, 3, we get the cost of 3 pieces ; 



2 88 dolls., price of 8 pieces. .^, fty^L2''SPjrit 



£. 5, it is evident we obtain the 



14 40 dolls., price of 15 pieces. ~«*^{^^? ^^ n;Qmber of nieces 
' '^ '^ bought, since 15 is eqoal to 5 

times 3. Hence we adopt the following 

Rule. — MuUifly the multiplicand hy one of the factors of* the mid' 
tiplier^ and this product by another ^ and so on wUU aU the factors haoe 
been used as multipliers, and the last product wUl he the answer. 

NoTK. — The product of any namber of factors is the same in what- 
ever order they are multiplied. Thus, 3 X 4 = 12, and 4 X 3 as 12. 

Examples foe Peactice. 

2. Multiply 30613 by 25 = 5 X 5. Ans. 765325. 

3. Multiply 1469 by 84 = 7 X 12. Ans. 123396. 

4. Multiply 7546 by 81, using its factors. Ans. 611226. 

5. Multiply 7901 by 125, using its factore. Ans. 987625. . 

6. In 1 mile there* are 63360 inches ; how many inches in 
45 miles ? Ans. 2851200 inches. 

7. If in 1 year there are 8766 hours, how many hours in 72 
years? Ans. 631152 hours. 

QussTiovB. — Art 41. What is a composite number ? What is a faetor of 
any namber f — Art 4ft. What are the factors of 16 1 How do we maltipljr hj 
a composite number T Repeat the rule. In what order must the factors of a 
composite namber be multiplied 7 
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8. If sound moves 1142 feet in a second, how far will it 
move in one minute ? Ans. 68520 feet. 

Art. 43. To multiply by 10, 100, 1000, &c. 

Ex. 1. In 1 day there are 24 hours; how many hours in 10 
days ? In 100 days ? Answers 240, 2400 hours. 

• , opBRATioN. By a principle of notation, 

Multiplicand 24 2 4 the removal of a figure one 

Multiplier 10 10 place to the left increases its 

Product 240 2400 J^^"® ^^ ^^' (A'^- ^)- J^ 

r>. I rt^/v rxA^^ then we annex a cipher to the 

Or thus, 240, 2400. right of 24, the multiplicand, 

each figure is removed one place to the left, and its value is increased 
ten times, or multiplied by 10. If two ciphers are annexed, each 
figure is removed two places to the left, and its value is increased 100 
times, or multiphed by 100 ; every additional cipher increasing the 
value ten times. Hence the propriety of the following 

Rule. — Annex to the multiplicand all the ciphers of the multiplier^ 
and the result will be tlie product required. 

Examples for Psactice. 

2. Multiply 2856 by 10. ' • Ans. 23560. 

3. Multiply 5873 by 100. Ans. 587300: 

4. Multiply 7964 by 1000. Ans. 7964000. 

5. Multiply 98725 by 100000. Ans. 9872500000. 

Art. 4Am Method of operation when there are ciphers on 
the right hand of the multiplier or multipliccmd, or both. 

Ex. 1. What will 600 acres of land cost at 20 dollars per 
acre ? Ans. 12,000 dollars. 

HT 1 • 1' J *^S"rt^J?®*' ^° *^^ example the multiplicand may be 
MulUplicand 6 resolved into the factors 6 and 100, and the 
Multiplier 2 multiplier into the factors 2 and 10. Now 

Product 12000 ^^ ^ evident (Art. 42), if these several fi3W> 

tors be multiplied together, tbeiy will produce 
the same product as the original factors, 600 and 20. Thus 6 X 2 =3 
12, and 12 X 100 = 1200, and 1200 X 10 ='12000, the same result 
as in the operation. Hence the following 

QuxsTioNS. — Art 43. What is the effect of removing a figure one place 
to the lef^ ? What is the effect of annexing a cipher to any figure or numbert 
Two ciphers 7 &c. What is the rule for multiplying b^ 10, 100, &c. f-^ 
Art. 44. How do you arrange the figures for multiplication, when there are 
ciphers on the right hand of either the multiplier or multiplicand, or both f 
Why does multiplying the significant figures ana annexing the ciphers produce 
the true product t 



8XCT. IT.] MULTIPUCAITION. 45 

Rule. — Set down the significant figures of the multiplier under 
those of the multiplicand^ and multiply them together. Then annex as 
many ciphers to their product as there are on the right of the muUipUr 
cand and multiplier. 

Examples fob^Practicb. 

"2. 3 

Multiply 8785324 71337 89a0 

By 3200 70080 

17570648 57070312 

26355972 49936523 



Ajas. 28113036800 49993593312000 

4. Multiply 8010700 by 9000909. 

Alls. 72103581786300. 

5. Multiply 700110000 by 700110000. 

Ans. 490154012100000000. 

6. Multiply 4070607 by 7007000. 

Ans. 28522743249000. 

7. Multiply 4110000 by 1^17010. 

Ans. 4179911100000. 

8. Multiply twenty-nine millions two thousand nine hundred 
and nine by four hundred and four thousand. 

Ans. 11717175236000. 

9. Multiply eighty-seven millions by eight hundred thousand 
seven hundred. Ans. 69660900000000. 

10. Multiply one million one thousand one hundred by nine 
hundred nine thousand and ninety. Ans. 910089999000. 

11. Multiply forty-nine millions and forty-nine by four 
hundred and ninety thousand. Ans. 24010024010000. 

12. Multiply two hundred millions two hundred by two 
millions two thousand and two. Ans. 400400800400400. 

13. Multiply four millions forty thousand four hundred by 
three hundred three thousand. Ans. 1224241200000. 

14. Multiply three hundred thousand thirty by forty-seven 
thousand seventy. Ans. 14122412100. 



QiTBSTTOir. —What ii the rule 1 
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§ V. DIVISION. 

Mental Exercises. 

Art. 49* When it is required to find how many times one 
number contains another, the process is called Division, 

Ex. 1. A boy has 32 cents, which he wishes to give to 8 of 
his companions, to each an equal number; how many must 
each receive ? 

Illustration. — It is evident that each boy must receive as 
many cents as the number 8 is contained times in 32. We 
therefore inquire what number 8 must be multiplied by to 
make 32. By trial, we find that 4 is the number ; because 4 
times 8 make 32. Hence 8 is contained in 32, 4 times, and 
the boys receive 4 cents apiece. 

The following table should be studied by the learner to aid 
him in solving questions in Division : — 

DIVISION TABLE. 
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2. A fanner received 8 dollars for 2 sheep; what was the 
price of each ? 

Illttstratign. — It is evident, if he received 8 dollars for 2 
^heep, for 1 sheep he must receive as many dollars as 2 is 
contained times in 8 ; 2 is contained in 8, 4 times, because 4 
times 2 are 8. Hence 4 dollars was the price of each sheep. 

3. A man gave 15 dollars for 3 barrels of flour ; what was 
the cost of each barrel ? 

4. A lady divided 20 oranges among her 5 daughters ; how 
many did each receive ? 

5. If 4 casks of lime cost 12 dollars, what costs 1 cask ? 

6. A laborer earned 48 shillings in 6" days ; what did he 
receive per day ? * 

7. A man can perform a certain piece of labor in 30 days ; 
how long will it take 5 men to do the siame ? 

8. When 72 dollars are paid for 8 acres of land, what costs 
J acre ? What cost 3 acres ? 

9. If 21 pounds of flour can be obtained for 3 dollars, how 
much can be obtained for 1 dollar? How much for 8 dollars ? 
How much for 9 dollars ? 

10. Gave 56 cents for 8 pounds of raisins; what costs 1 
pound ? What cost 7 pounds ? 

11. If a man walk 24 miles in 6 hours, how far will he walk 
in 1 hour ? How far in 10 hours ? 

12. Paid 56 dollars for 7 hundred weight of sugar ; what 
costs 1 hundred weight ? What cost 10 hundred weight ? 

13. If 5 horses will eat a load of hay in 1 week, how long 
would it last 1 horse ? 

14. In 20, how many times 2 ? How many times 4 ? How 
many times 5 ? How many times 10 ? 

15. In 24, how many times 3 ? How many times 4 ? How 
many times 6 ? How many times 8 ? 

16. How many times 7 in 21 ? In 28 ? In 56 ? In 35 ? 
In 14.? In63? In 77? In 70? In84? 

17. How many times 6 in 12 ? In 36 ? In 18 ? In 54 ? 
In 60? In 42? In 48? In 72? In 66? 

18. How many times 9 in 27 ? In 45 ? In 63 ? In 81 ? 
In 99? In 108? 

19. How many times 11 in 22 ? In ^5 ? In 77 ? In «8 ? 
In 110? In 132? 

20. How many times 12 in 36 ? In 60? In 72? In 84 ? 
In 120 ? In 144 ? 
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Art. 4Mm The pupU will now perceive, that 

Division is the process of finding how many times one 
number is contained in another. 

In division there are three principal terms ; the Dividend^ 
the Divisor J and the Quotient^ or anstoer. 

The dividend is the number to be divided. 

The divisor is the number by which we divide. 

The quotient* is the number of times the divisor is con- 
tained in the dividend. 

When the dividend does not contain the divisor an exact 
number of times, the excess is called a remainder^ and may be 
regarded as a. fourth term in the diansion. The remainder, 
being part of the dividend, will always be of the same denomi- 
nation or kind as the dividend, and must always be less than 
the divisor. 

Art. 4L7« Signs. — The sign of division is a ishort horizon- 
tal line, with a dot above it and another below ; thus, -^. It 
shows that the number before it is to be divided by the number 
efter it The expression 6 -j- 2 = 3 is read, 6 divided by 2 
is equal to 3. 

Division is also indicated by writing the dividend above a 
short horizontal line and the divisor below, thus f . The ex- 
pression f = 3 is read, 6 divided by 2 is equaLto 3. 

There is a third method of indicating division by a curved 
line placed between the divisor and dividend. Thus the ex- 
pression 6)12 shows that 12 is to be divided by 6. 

Exercises for the Slate. 

Art. 48. The method of operation by Short Division^iX 
when the divisor does not exceed 12. 

Ex. 1. Divide 7554 dollars equally among 6 men. 

Ans. 1259 dollars. 



* Qjuetient is derived from the Latin word quoties^ which eagnifi 
oftehf or how many times. 



lea bow 



terms 



Questions. — Art. 46. What is division? What are the three principal 
.-rms in division 1 What is the dividend 7 What is the divisor ? what is 
(he quotient 7 What the remainder 7 What will be the denomination of the 
remainder 7 How does it compare with the divisor 7 — Art. 47. What is the 
first sign of division, and what does it show 7 What is the second, and what 
does it ehow 7 What is the third, and what 4oea it show 7 -^ Art. 48. What 



is short division 7 
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OPWBA.TUM. Jq porfimniDff t b^'P oittstioo* W6 

Divisor 6) 7 5 5 4 Dividend, first inquire how many times 6, the 

12 59 Quotient* <livisor, is contained m 7, the first 

figure of the dividend, and find it 
to be 1 time, and 1 remaining. We wzite the quotient figure, 1 , direet- 
ly under the 7, and then imagJBe the 1 remaining to be placed before 
tiie next figure of the dividend, which is 5, thus forming the number 
15. We then inquire how maay times 6, the divisoz, is qontaiaed in 
15, and find it to be 3 times, with a remainder of 3. The 3 being 
written under the 5, we next imagine the 3 ^remainder) to be placed 
before the next figure of the dividend, which is 5, and we have 35, 
which, being divided by 6, gives 5 for the quotient, wiUi 5 for a re- * 
mainder. Writing down the quotient figure as before, and imagining 
the remainder to ^ placed before the 4 m the dividend, we have 54, 
which, divided by 6, gives 9 as a quotient, which we ¥mte under the 
figure, and which completes the operation, giving 1359 as th« 
quotient, or the number of times which the dividend 7554 contains the 
divisor 6. 

Airr. 49* Ftom the foregoing illustration we deduce the 

following 

Rule. *- 1 . Write the divisor at the left hand of the dividend, with a ' 
curved line between them, and draw a horizontal line under the dividend. 

3. Then inquire how mawf times the divisor is contained in the left* 
hand figure of the dividend, or figures if more than one is necessary to 
contain it, and place the result below the line, directly under the last 
figure of the dividend taken, as the first figure of the quotient. If there 
he no remainder, proceed in the same manner with each of the subsequent 
figures of the dividend, 

3. But if there be a remainder after dividing the first or any subse- 
quent figure of the dividend, regard that remainder as prefixed to the 
next figure of the dividend, and then inquire how memy times the dhnsor 
is contained in the number thus formed, and place the quotient figure 
underneath, as before. Proceed in this way, until aU the figures ^ the 
dividend are divided, 

4. If, in any instance, the^ divisor is greater than the figure to be 
divided in the dividend, and therefore cannot be contained in it, a cipher 
fitust be written in the quotient, and the undivided figure must be re- 
garded as prefixed to the next figure of the dividend, . 

5. Jf there is a remainder tfter dividing the last figure of the divi-- 
dend, it may be placed at the right hand of the quotient and marked 2?e- 
mainder, or be written over the divisor, with a horizontal line between 
them, and annexed to the quotient, 

, ■ '—-- ! - - -• - 111 II ^^ 

Questions. — How are the numbers arransed for short division 7 At 
which band do yon hwn to divide 7 Why not oegin at the right, where you 
beffia to maltiply 7 Where do yon write the quotient 7 If there is a remainder 
ifter dividing m figure, what is done with it 1 — Art 49. What is the role for 
short division 7 

5 
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Abt. aO. First Method of Proof. — Multiply the divisor 
and quotient together, and to the product add the remainder, if 
there is any, and, if the work is right, the sum thus obtained 
will be equal to the dividend. 

NoTs. — It will be seen, from thb method of proofj that diviaion ii the 
revene of multiplication. The tUmdmd anawers to the product^ the 
dnritor to one c£ the factors^ and the fuoiimU to the oC&ar. 

Examples for Practice. 
- 2. Divide 6375 by 5. 



opaaAnoH. 



Divisor 5 )6375 Dividend. 
1275 Quotient 



PROOF. 

127 5 Quotient 
5 Divisor. 



3. 
8 )7898762 

2631254 

6. 
6)8765389 



637 5 Dividend. 

4. 5. 

4)4763256 5 )3789565 

1190814 

7. 8. 

7)987635 8)378532 



9. 
9)8953784 



10. 
11)7678903 



11. 
12)6345321 



12. Divide 479956 by 6. 

13. Divide 385678 by 7. 

14. Divide 438789 by 8. 

15. Divide 1678767 by 9. 

16. Divide 11497583 by 12. 

17. Divide 5678956 by 5. 

18. Divide 1135791 by 7. 

19. Divide 1622550 by 8. 

20. Divide 2028180 by 9. 

21. Divide 2253530 by 12. 

22. Divide 1877940 bj^ 11. 

Sum of the quotients, 



Qaotienu. 

799921 
55096| 

1865291 
958131^^ 

Qaotfenti. Ram. 

1 

6 
6 
3 
2 
9 



2084732 27 



Questions. — Art. 50. How is short diviaion proved T Of what is divis* 
ion the roTerse 7 To what do the three terms m division answer in multi- 
plication T What, then, is the reason for this proof of diyision f 
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23. Divide 944,580 dollars equally among 12 men, and what 
will be the share of each ? Ans. 78,715 dollars. 

24. Divide 154,503 acres of land equally among 9 per- 
sons. Ans. 17,167 acres. 

25. A plantation in Cuba was sold for 7,011,608 dollars, 
and the amount was divided among ^S persons. What was paid 
to each person? Ans. 876,451 dollars. 

26. A prize, valued at 178,656 dollars, is to be equally 
divided among 12 men ; what is the share of each ? 

Ans. 14,888 dollars. 

27. Among 7 men, 67,128 bushels of wheat are to be dis- 
tributed ; how many bushels does each man receive ? 

Ans 9,589 bushels. ■ 

28. If 9 square feet make 1 square yard, how many yards 
in 895,347 square feet ? Ans. 99,483 yards. 

29. A township of 876,136 acres is to be divided among 8 
persons ; how many acres will be the portion of each ? 

Ans. 109,517 acres. 

30. Bought a farm for 5670 dollars, and sold it for 7896 dol- 
lars, and I divide the net gain among 6 persons; what does 
each receive ? Ans. 371 dollars. 

31. If 6 shillings make a dollar, how many dollars in 7899 
shillings ? Ans. 1315. 

Abt. si • The method of operation by Long Division^ or 
when the divisor exceeds 12. 

Ex. 1. A gentleman divided 896 dollars equally among his 
7 children ; how much did each receive ? Ans. 128 dollairs. 

©f"^™"** ' Having set down the divisor 

Dividend. ^ and dividend as in short divi»- 

DiviBor 7) 896(128 Q^iotient. ion, we draw a curved line at 

7 the right of the dividend, to 

—^ mark the place for the quo- 

1 9 tient. We then inquire how 

14 many times 7, the divisor, is 

« ^ contained in 8, the left-hand 

^ ^ figure of the dividend ; and, 

56 finding it to be 1 time, we 

write the 1 in the quotient, and 



Qui«Tioir».— Art. 51. What ii long diviiionT What is the difference 
between long division and short division f How do ^rou arrange the numbers 
for long division f What do you first do after arranging the numbers for long 
division ? Where do yon place the figures of the quotient? 
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mnltiplT the dinBor, 7, by it, pkein^ the product, 7^ under the 8, 
fiH)iii which we sabtract it, and to the right of the remainder, 1, bring 
down 9, the next figure of the dividend, making 19. We now 
inquire how many times 7 is contained in 19, and place the number, 
2, at the right of the quotient figure before obtained. We then 
multiply the diTisor by it, and place the product under the 19, and 
subtract as before, and to the remainder, 6, we bring down 6, the next 
and last figure of the dividend, making 56. We proceed, as before, 
to find the next quotient figure, and, after subtractmg the product of 
the diyiBor multiplied by it, from 56, find there is no remainder left. 
Hence we learn that each one of the 7 children must receive 128 
dollars. 

NoTS. — The preceding exampl^ and the four that follow, are usually 
performed by short division, but are here introduced to illustrate moro 
clearly the method of operation by long division. 

Examples for Psagtigs. 

2. Divide 1728 by 8. Aas. 216. 

3. Divide 987656 by 11. Ans. 89786ff. 

4. Divide 123456789 by 9. Ans. 13717421. 

5. Divide 390413609 by 12. Ans. 32534467^^. 

Ex. 6. A gentleman divided 4712 dollars equally among his 
19 sons ; what was the share of each? Ans. 248 ddlars. 

Having arranged die di- 

Dividend* ^^^' dividend as be- 

DiTisorl9)4712(248Quotient. SSytoiSeSS^ 

9Q is contained in 47, the two 

Q2 leftphand figures of the div- 

Z |, idend ; and finding it to be 

' ^ 2 times, we write the 2 in 

the quotient, multiplv the 
divisor by i^ and subtract 
the product horn the 47; 
and to the right of the re- 
minder, 0, bring down 1, the next figure of the dividei^ msJdng 91. 
We next in<]uire how many times 19 is contained in 91, place the 
number, 4, m the quotient, then multiply and subtract as before, 
and to Uie remainder, 15, bring down 3, the last figure of the divi* 
dend, and, proceeding as before, after finding the quotient figure, 
no remainder is left. Henoe the share of each of the 19 sons is 348 
dollars. 

OussTioirs.— . After the qnotieiit figare ie fcmnd, whit it the nest thine yoa 
do T Where do you place the product 7 What do yoa oext do 7 What ia 
the next step 7 How do you taen proceed 7 Ie long division the aame in 
principle as short division 7 
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Art. ff3« From the preceding illustrations, the pupil will 
perceive the propriety of the following general 

Rule. — 1. Write down the divisor and dividend as tn short divis^ 
ion, and draw a curved line at the right hand of the dividend, 

2. Then inquire how many times the divisor is contained in an equal 
number of figures on the left hand of the dividend, or in one more, if 
an equal number will not contain the divisor ^ and place the result in the 
quotient at the right hand of the dividend, 

3. Multiply tKe divisor by the quotient figure^ writing the product 
under the figures of the dividend that were taken. Subtract this prod'*' 
uct from the figures of the dividend above it, and to the right of the 
remainder bring down the next figure of the dividend, 

4. Find how many times the divisor is contained in the number thus 
formed; place the figure denoting it 'at the rigid hand of the former 
quotient figure; muUiphf the divisor by it, and subtract the product 
from the number divided, and to the remaiTider bring down the next 
figure of the dividend, as before. Thus proceed until all the figures of 
the dividend are divided; and if there is a remainder, write it as di* 
rected in the preceding rule. 

Note 1. — The proper remainder u in all cases less than the divisor. 
I^ in the course of the operation, it is at any -time found to be larger than 
tlie divisor, it will show that there is an error in the work, and that the 
quotient figure should be increased. 

Note 2. — 11^ at any time, the divisor, multiplied by the quotient 
figure, produces a product larger than the part or the dividend used, it 
■hows that the quotient figure is too large^ and must be diminished. 

Mote 3. — It will often happen, Chat, when afigure is brought down, 
the number will not contain tne divisor, and in that case a cipher must 
be placed in the quotient, and another figure of the dividend brought 
down, and so on until the numb^ is large enough to contain the divisor. 

Art. tS3» Second Method of Proof . — Add together the 
remainder, if any, and all the products that have been pro- 
duced by multiplying the divisor by the several quotient figures, 
and the result will be like the dividend, if the work is right. 

Art. aS4« Third Method, — Subtract the remainder, if 
any, from the dividend, and divide the difference by the quo- 
tient The result will be like the original divisor, if the work 
is right. 

Note. — The first method of proof (Art. 50) is usually most con- 
venient, and is most commonly employed. 

Questions. — Art. 52. What is the general mle for long division 7 How 
mny you know when the quotient figure is too small 7 How may you know 
when it is too large f What do you do when the part of the dividend used 
will not contain the divisor? — Art. 53. What is the second method of proof 
for division 7 — Art 54. What is the third method 7 Can long division be 
proved by the first method of proof (Art. 50) 7 

5* 
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EXAMPLBS FOR PkAGTICB. 

Ex. 7. It 18 required to find how many times 48 is contained 



in 28618. 

OPmuiTioir. 

Dividend. 
DiTisor 4 8) 28618 (5 96 Quotient 
240 

461 
432 



298 

288 



1 Remainder. 



Ans. 596. 



mOOF BT KULnPLICATIOH. 

5 9 6 Quotient 
4 8 Divisor. 



47 6 8 
2384 



28608 

1 Remainder. 

28618 Dividend. 



8. 

OFBBAnOir. 

Dividend. 
IKvisor 2 6) 5698 (2 19 Quotient 
»+52 

49 

+ 26_ 

238 
+ 234 

4- 4 Remainder* 
• i# 

9. 

OPBRAIIOMI 

Dividend. 
DiTiior 144) 13824(96 Quotient 

1296 

864 
864 



MLOOP BT AODmOH. 

52 ) 

26 > Products. 
234J 
4 Remainder. 

5698 Kvidend. 



PBOOF BT DITUIOH. 

Dividend. 

96)13824(144DiTieor. 
9 6 

422 
384 



384 
384 



10. Divide 3276 by 14. 

11. Divide 6205 by 17. 



QuotieDtA 

234 
365 



Rem. 



* Thii sign of addition denotes the feTeral product! to be added. 
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12. Divide 3051 by 21. 

13. Divide 190850 by 25. 

14. Divide 218579 by 42. 

15. Divide 9012345 by 31. 

16. Divide 6717890 by 98. 

17. Divide 4567890 by 19. 

18. Divide 1357901 by 87. 

19. Divide 9988891 by 77. 

20. Divide 9999999 by 69. 

21. Divide 867532 by 59. 

22. Divide 167008 by 87. 

: 23. Divide 345678 by 379. 

24. Divide 3456789567 by 987. 

25. Divide 8997744444 by 345. 

26. Divide 4500700701 by 407. 

27. Divide 6789563 by 1234. 
2a Divide 78112345 by 8007. 

29. Divide 34533669 by 9999. 

30. Divide 99999999 by 3333. 



QuotionU. 

145 

7634 

5204 

290720 

68549 

240415 

15608 

129725 

144927 

14703 

1919 

912 

3502319 

26080418 

11058232 



86268755 
8428688 



6 



11 

25 

88 

5 

5 

66 

36 

55 

55 

30 

714 

234 

277 

95 

4060 

7122 



962 

480 

22346 

2295060 



81. Divide 47856712 by 1789. 

32. Divide 345678901765 by 4007. 

33. Divide 478656785178 by 56789. 
34w Divide 678957000107 by 10789561. 62927 

35. Divide 990070171009 by 900700601. 1099 200210510 

36. Divide three hundred twenty-one thousand three hundred 
dollars equally among six hundred seventy-five men. 

Ans. 476 dollars. 

37. Four hundred seventy-one men purchase a township 
containing one hundred eighty-»x thousand forty-five acres; 
what is the share of each ? Ans. 395 acres. 

38. A railroad, which cost five hundred eighteen thousand 
seventy-seven dollars, is divided into six hundred seventy-nine 
shares ; what is the valu6 of each share ? Ans. 763 dollars. 

39. Divide forty-two thousand four hundred thirty-five bush- 
els of wheat equally among one hundred twenty-three men. 

Ans. 345 bushels each. 

40. A prize, valued at one hundred eighty-four thousand 
seven hundred seventy-five dollars, is to be divided equaly, 
among four hundred seventy-five men ; what is the share of 
each ? Ans. 389 dollars. 

41. A certain company purchased a valuable township for 
nine millions six himdred ninety-one thousand eight hundred 
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thirty-six dollars; each share was valued at seven thousand 
eight hundred fiAy-four dollars; of how many men did the 
company consist ? Ans. 1234 men. 

42. A tax of thirty millions fifly-six thousand four hundred 
sixty-five dollars is assessed equally on four thousand five hun- 
dred ninety-seven towns ; what sum must each town pay ? 

Ans. 6538^1 ^f dollars. 

Art. tStS. > Method of operation, when the divisor is a com- 
posite number. 

Ex. 1. A merchant bought 15 pieces of broadcloth for 1440 
dollars, what was the value of each piece ? 

Ans. 96 dollars. 

opBEATxoH. The fiu;tOT8 of 15 axe 3 

3) 1440 dolls., cost of 15 pieces, and 5. Now,' if we divide 

cTTT^ J 11 /• E • the 1440 dollars, the cost 

5) 48 dolls., cost of 5 pieces, of 15 pieces, by 3, we ob- 

9 6 dolls., cost of 1 piece. ^, ^^^ ^^}J^' ^*^*^5 ^ 
' '^ evidently the cost of 5 

pieces, because there are 5 times 3 in 15. Then, dividing 480 dol- 
lars, the cost of 5 pieces, by 5, we get the cost of 1 piece. Hence 
we deduce the following 

Rule. — Divide the dividend by one of the factors, and the quotient 
thus found by another, and thus proceed till every factor has been tnade 
a divisor, ana the last quotient will be the true quotient required. 

Examples for PfiACTicE. 

Quotients. 

2. Divide 765325 by 25 = 5 X 5. 30613 

3. Divide 123396 by 84 = 7 X 12. 1469 

4. Divide 611226 by 81, using its factors. 7546 

5. Divide 987625 by 125, using its factors. 7901 

6. Divide 17472 by 96, using its factors. 182 

7. Divide 34848 by 132, using its factors. 264 

Aet. «I0* Method of finding the true remainder, when 
here are several in the operation. 

Ex. 1. How many months of 4 weeks each are there in 
298 days, and how many days remaining ? 

Ans. 10 months and 18 days. 



Questions. — Art. 55. What are the factors of 15 7 What do you get the 
cost of. in this example, when you divide by the factor 3 ? What, when you 
divide by 5 f Why 7 What ia the rule for dividing by a composite number 7 
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opnAnoH. ' Since there are 7 days in 1 

7) 298 week, we first divide the 298 

A\ A e% A js daysby?, and have 43 weeks 

V 42 — 4 days ^ and a remainder of 4 days. 

10 — 2 weeks ) ^ ' J^^^^ '^^ ^a^^^.^^1 

I month, we divide the 42 

weeks by 4, and have 10 months and a remainder of 2 weeks. 

Now, to find the true remainder in days, it is evident that we must 

multiply Ute 2 weeks by 7, because 7 days make a week, and to the 

product add the 4 days ; thus 2 X 7 »* 14, and 14 +4 »> 18 days for 

the remainder. Hence the propriety of the following 

Rule. — MuUiply each remainder by all the divisors preceding the 
ime which produced it ; and tlte first remainder being added to the sum 
of the products, the amount wiH be the true remainder, 

NoTx. — There will be but one product to add to the first remainder, 
when there are only two divisors and two remainders. 

Ex. 2. Divide 789 by 36, using the factors 2, 3, and 6, and 
find the true remainder. Ans. 33. 

OPisATioir. vnnMiro ms mra SBMAimsB. 

2) 7 89 5 X 3 X 2 = 30, Ist Product, 

3)114- 1, .. E.^ '^'= l.?«SSSd.n 

6) 1^- 1, 2d Rem. ^^ ^ j^^^ 

^1 — 5, 3d Rem. 

Examples for Pbacticb. 

3. Divide 934 by 55, using the factors 5 and 11, and find 
the true remainder. Aim, 54. 

4. Divide 5348 by 48, using the Victors 6 and 8, and find 
the true remainder. Ans. 20. 

5. Divide 5873 by 84, using the factors 3, 4, and 7, and fipd 
the true remainder. Ans. 77. 

6. Divide 249237 by 1728, using the factors 12, 6, 6, and 4, 
find find the true remainder. Ans. 405. 

Abt. S7* To divide by 10, 100, &c., or 1 with ciphers at 
the right. 

Ex. 1. Divide 356 dollars equally amons 10 men, what will 
each man have ? Ans. 35^ dollars. 



QuKSTioirs. — Art 56. When there are Mveral remainden, what ia the mle 
r findinff the true remainder t WiU von give the reason for this role f 
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oFBunoir. It will be remembered, tbat, to mul- 

110) 3 516 ^^^y ^y ^^> ^® annex one cipher, which 

' ' -^ xemoTes the figures one place to the 

Quotient 3 5 •— 6 Rem. left, and thus increases their value ien 
n *\> Q r;'is times. Now it is obyious, that, if we 

ur tnus, «l Oi O. reverse the process and cut off the right- 

hand figure by « line, we remove the remaining figures one place to 
the right, and consequently diminish the value of each ten times, and 
thus mvide the whole number by 10. The figures on the left of th« 
line are the quotient, and the one on the right is the remainder, which 
may be written oVer the divisor and annexed to the quotient. Hence 
the share of each man is 35-j^ dollars. 

Rule. ^ Cut off as many figures from the right hand of the divi' 
dend as there are ciphers in the dtmsor, and the figures on the hft 
hand of the separatrix will be the quotient^ and those on the right hmd 
the remainder. 

Examples for Psacticb. 

Quotient. Bam. 

^. Divide 6892 by 10. 689 2 

3. Divide 4375 by 100. 75 

4. Divide 24815 by 1000. 815 

5. Divide 987654321123 by 100000000. 54321123 

Art. ff8. Method of operation, when the divisor has 
ciphers on the right. 

Ex. 1. If I divide 5832 pounds of bread equally among 600 
soldiers, what is each one^s share ? Ans. 9f^9 pounds. 

opBtATioM. . The divisor, 600, may 

1100)5 813 2 be resolved into the fac- 

* ' U— tors 6 and 100. We first 

6) 5 8 — 32, 1st Rem. divide by the factor 100, 
Ik A €%AT> ^y cutting off two fig- 
Si — 4, ^d item, ures afthe right, and 

Or thus, 610 0) 5 813 2 S^\ H J^' ^® q^.^®"* 

' ' ^ ! and 32 for a remainder. 

9 — 4 32 We then divide the quo- 

tient, 58, b^ the other 
factor, 6, and obtain 9 for the quotient and 4 for a remainder. The 
last remainder, 4, being multiplied by the divisor, 100, and 33, the 
first remainder added, we obtain 432 for the true remainder (Art. 56). 
Hence each soldier receives 9|^ pounds. 

QuESTioirs. — Art. 57. How do yoa divide by 10 ? How does it appear that 
this divides the number by 10 7 What is the rale for dividing by 10, 100, &c.f 
— Art. 58. How do you divide by 600 in the exiyjaple ? How does it appear 
that this divides the number ? 
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Rule. — CW off the ciphers from the divisor, and the same ntaiAer 
of figures from the right hand of the dividend. Then divide the re 
maining figures of the dividend by the remaining figures of the divisor ^ 
and the remit vjill be the quotient. To complete the vjorky annex to the 
last remainder found by the operation the figures cut off from tite div 
idendj and the whole wiUform the true remainder. 

Examples for Practice. 

2. Divide 3594 by 80. 

3. Divide 79872 by 240. 

4. Divide 467153 by 700. 

5. Divide 13112297 by 8900. 

6. Divide 71897654325 by 700000000. 

7. Divide 3456789123456787 by 990000. 

8. Divide 4766666000000 by 55550000000. 44916000000 



Quotients. 


Rem. 


44 


74 


332 


192 


667 


253 




2597 




497654325 


K). 


306787 



§ VI. CONTRACTIONS IN MULTIPLICATION AND 

DIVISION.* 

CONTRACTIONS IN MULTIPLICATION. 

Art. S9. To multiply by 25. 

Ex. 1. Multiply 876581 by 25. Ans. 21914525. 

oPBBATioH. We first multiply by 100, bv 

4) 87658100 annexing two ciphers to the mul- 

^,-_ .-«- « , tiplicand, and since 25, the mul- 

21914525 Product. tipUer, is only one fouHh of 100, 

we divide by 4 to obtain the true product. 

Rule. — Annex two ciphers to the multiplicand , and divide itbyiy 
and the quotient is the product required. 



* If the principles on which these contractions depend are considered 
too difficult for the young pupil to understand at this stage of his pro^- 
ress^ they may be omitted for the present, and attended to when he is 
further advanced. 



QuESTioHS. — What is the rale for diTiding when there are ciphers on the 
right of the divisor ? — Art. 69. What is the rale for multiplying by 26 f 
What is the reason for the rale ? 
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EXAMPLBS FOE PSACTIGB. 

2. Multiply 76589658 by 25. Ans. 1914741450. 

3. Multiply 567898717 by 25. Ans. 14197467925. 

4. Multiply 123456789 by 25. Ana. 3086419725. 

Art. 60. To multiply by 33}. 

Ex. 1. Multiply 87678963 by 33}. Ans. 292263210a 

opBATioir. We firet multiply by 100, 

3) 8767896300 as before, and since 33J, the 

c^ Anci/»o<> 1 AA T» J . multiplier, is only one third 

2922632100 Product of 100, we divide by 3 to olh 

tain tbe trae product. 

Rule. — Annex two ciphers to the multiplicand^ and tKvide tit ^ 3, 
and the quotient is the product required. 

Examples for Pbacticb. 

2. Multiply 356789541 by 33^. Ans. 11892984700. 

3. Multiply 871132182 by 33^ Ans. 29037739400. 

4. Multiply 583647912 by 33^^. Ans. 19454930400. 

Art. 61. To multiply by 125. 

Ex. 1. Multiply 7896538 by 125. Ans. 987067250. 

0PBRAT10H, "We mnltiply by 1000, by 

8) 78 9 6538000 annexing three ciphers to the 

AoryAi>wn cA T>-^j * multiplicand, and since 126, 
987067250 Product, the multipUer, is only one 

dghth of 1000, we divide by 8 to obtain the true product. 

Rule. — Annex three ciphers to the mulUp&cand, and divide by 8, 
and the quotient is the product. 

Examples for Practice. 

2. Multiply 7965325 by 125. Ans. 995665625. 

3. Multiply 1234567 by 125. Ans. 154320875. 

4. Multiply 3049862 by 125. Ans. 381232750. 



QoESTiovs. —Alt. GO. What is the rule for maltiplTing by 33| ? What is 
the reason for this rule T — Art 61. What is the rule for multiply ing by 126 f 
Give the reason for the rule T . 
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Aet. 69. To multiply by any number of 9's. 

Ex. 1. Multiply 4789653 by 99999. Ans. 478960510347. 

oPKRAnoM. By adding 1 to any number 

478965300000 composed of nines, we obtain 

4789653 b number expressed by 1 with 

M ^ rsr. ^ ^ ^ -\rv^ .,«> « ^ M many ciphers annexed as 

478960510347 Product there are nines in the number 
to which 1 is added. Thus, 999 -{- 1 => 1000. Therefore annex- 
ing to the multiplicand as many ciphers as there are nines in the mul- 
tiplier is the same thing as multiplying the number by a multiplier 
too large by 1, and subtracting the number to be multiplied from this 
enlarged product wUl give the true product. 

Rule. — Annex as many ciphers to the multiplicand as there are 9'« 
in the muUipUer, and from this number subtract the number to be mul- 
tipUed^ and the remainder is the product required. 

Examples for Pxagticb. 

2. Multiply 1234567 by 999. Ans. 1233332433. 

3. Multiply 876543 by 999999. Ans. 876542123457. 

4. Multiply 999999 by 999999. Ans. 999998000001. 

CONTRACTIONS IN DIVISION. 

Abt. 63. To divide by 25. 

Ex. 1. Divide 1234567 by 25. Ana 49382/^. 

oFBUTioN. Multiplying^ the dividend by 4 makes 

1234567 ^^ ^^^ times too great ; therefore, to 

. obtain the true quotient, we must divide 

^ by 100, a divisor four times greater than 

4 9 3 8 2.6 8 Quotient ^ *^^ ®"®- '^^ ^®,^<^ **y cutting 

on two figures on the right. 

Rttlb. — Multiply the dividend by 4, and the product^ except the last 
two figures at the right, is the quotient. The last two are hundredths. 

Examples for Psactice. 

2. Divide 9876525 by 25. Ans. 395061. 

3. Divide 1378925 by 25. Ans. 55157. 

4. Divide 899999 by 25. Ans. 35999^. 

QuxsTioirs. — Art. 62. What is th« ni]« for maltiplytog bj any number of 
9*0 ? VHiat it the reason for the rule ? — Art 63. What is tke mle for diTiding 
by 26 T GiTO the r^on for the role. 

6 
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Art. 64. To divide by 33^. 

Ex. 1. Divide 6789543 by 33}. Ans. 203686f^. 

Multiplyinff the dividend by 3 makes 

6789543 three tunes too great ; therefore, to 

n obtain the true quotien^ we must divide 

** by 100, a divisor three times greater than 

2 3 6 8 6.2 9 Quotient. ***® ^^^ <>"®- This is done by cutting 

off two figures on the right. 

Rule. — MulHpfy the dividend by 3, and the producty except the last 
two figures at the rights is the quotient. The last two are hundredths. 

Examples for Practice. 

2. Divide 987654321 by 33^. Ans. 29629629^. 

3. Divide 8712378 by 33}. Ans. 261371^^^. 

4. Divide 4789536 by*33^. Ans. 143686Tf;r. 

5. Divide 89676 by 33}. Ans. 2690^^^. 

6. Divide 17854 by 33^. Ans. 535^^. 

Art. 69. To divide by 125. 

Ex. 1. Divide 9874725 by 125. Ans. 78997^. 

Multiplying the dividend by 8 makes 

9874725 eight Umes too great ; pierefore, to 

Q obtain the true quotient, we must divide 

Z. by 1000, a divisor eight times greater 

7 8 9 9 7.8 Quotient. *ban the true one. We do this by cut^ 

ting off three figures on the right. 

Rule. — Multiply the dividend by 8, and the product, except the last 
three figures, is the quotient. The last three figures are thousandths. 

Examples for Practice. 

2. Divide 1728125 by 125. Ans. 13825. 

3. Divide 478763250 by 125. Ans. 3830106. 

4. Divide 591234875 by 125. Ans. 4729879. 

5. Divide 489648 by 125. Ans. 3917^^^. 

6. Divide 836184 by 125. Ans. 6689^;fty. 



Questions. — Art. 64. What is the rale for dividing bv S3|. Give the 
reason for the rule. — Art 66. What is the rule for dividing by Izd ? What is 
the reason for the rule ? 
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§ Vn. MISCELLANEOUS EXAMPLES, 

INYOLYINO THE FOBEGOINO UTILES. 

1. A. bought 73 hogsheads of molasses at 29 dollars per 
hogshead, and itold it at 37 dollars per hogshead ; what did he 
gain ? Ans. 584 dollars. 

2. B. bought 896 acres of wild land at 15 dollars per acre, 
and sold it at 43 dollars per acre ; what did he gain ? 

Ans. 25088 dollars. 

3. N. Grage sold 47 bushels of com at 57 cents per bushel, 
which cost him only 37 cents per bushel ; how many cents did 
he gain ? Ans. 940 cents. 

4. A butcher bought a lot of beef weighing 765 pounds at 
11 cents per pound, and sold it at 9 cents per pound; how 
many cents did he lose ? Ans. 1530 cents. 

5. A tavemer bought 29 loads of hay at 17 dollars per load, 
and 76 cords of wood at 5 dollars a cord ; what was the 
amount of the hay and the wood ? * Ans. 873 dollars. 

6. Bought 17 yards of cotton at 15 cents per yard, 46 gal- 
lons of molasses at 28 cents per gallon, 16 pounds of tea at 76 
cents a pound, and 107 pounds of coffee at 14 qents a pound ; 

* what was the amount of my bill ? Ans. 4257 cents. 

7. A man travelled 78 days, and each day he walked 27 
miles ; what was the length of his journey ? 

* Ans. 2106 miles. 

8. A man sets out from Boston to travel to New York, the 
distance being 223 miles, and walks 27 miles a day for 6 days 
in succession ; what distance remains to be travelled ? 

Ans. 61 miles. 

9. What cost a farm of 365 acres at 97 dollars per 
acre ? Ans. 35405 dollars. 

10. Bought 376 oxen at 36 dollars per ox, 169 cows at 27 
dollars each, 765 sheep at 4 dollars per head, and 79 elegant 
horses at 275 dollars each ; what was paid for all ? 

Ans. 42884 dollars. 

11. J. Barker has a fine orchard, consisting of 365 trees, 
and each tree produces 7 barrels of apples, and these apples 
will bring him in market 3 dollars per barrel; what is the 
income of the orchard ? Ans. 7665 dollars. 

12. J. Peabody bought of E. Ames 7 yards of his best broad- 
cloth at 9 dollars per yard, and in payment he gave Ames a 
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one hundred-dollar bill ; how many dollars must Ames return 
to Peabody ? Ans. 37 dollars. 

13. Bought of P. Parker a cooking-stov^e for 31 dollars, 7 
quintals of his best fish at 6 dollars per quintal, 14 bushels of 
rye at 1 dollar per bushel, and 5 mill-saws at 16 dollars each; 
in part payment for the above articles, I sold him eight thou- 
sand feet of boards at 15 dollais per thousand; how much 
must I pay him to balance the account ? Ans. 47 dollars. 

14. In 1 day there are 24 hours ; how many in 57 days ? 

Ans. 1368 hours. 

15. In one pound avoirdupois weight there are 16 ounces ; 
how many ounces are there in 369 pounds ? 

Ans. 5904 ounces. 

16. In a Bquare mile there are 640 acres ; how many acres 
are there in a town which contains 89 square miles ? 

Ans. 56960 acres. 

17. What cost 78 barrels of apples at 3 dollars per bar* 
rel ? Ans. 234 dollars. 

18. Bought 500 barrels of flour at 5 dollars per barrel, 47 
hundred weight of cheese at 9 dollars per hundred weight, and 
15 barreb c^ salmon at 17 dollars per barrel ; what was the 
amount of my purchase t Ans. 3178 dollars. 

19. Bought 760 acres of land at 47 dollars per acre, and 
sold J. Emery 171 acres at 56 dollars per acre, J. Smith 275 
acres at 37 dollars per acre, and the remainder I sold to 
J. Kimball at 75 dollars per acre ; how much did I gain by 
my sales ? * Ans. 7581 dollars. 

20. Bought a hogshead of oil containing 184 gallons at 75 
cents per gallon; but 28 gallons having leaked out, I sold the 
remainder at 98 cents per gallon ; did I gain or lose by my 
bargain ? Ans. 1488 cents, gain. 

21. Bought a quantity of flour, for which I gave 1728 dol- 
lars, there being 288 barrels ; I sold the same at 8 dollars per 
barrel ; how much did I gain ? Ans. 576 dollars. 

22. Purchased a cargo of molasses for 9212 dollars, there 
being 196 hogsheads ; 1 sold the same at 67 dollars per hogs- 
head ; h6w much did I gain dn each hogshead ? 

Ans. 20 dollars. 

23. A farmer bought 5 yoke of oxen at 87 dollars a yoke ; 
37 cows at 37 dollars each ; 89 sheep at 3 dollars apiece. He 
sold the oxen at 98 dollars a yoke ; for the cows he receivQjd 
40 dollars each ; and for the sheep he had 4 dollars apiece. 
How much did he gain by his trade ? Ans. 255 dollars. 
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24. The sum of two numbeis is 5482, and the smaller num- 
ber is 1962 ; what is the greater ? Ans. 3520. 

25. The difference between two numbers is 125, and the 
. smaller number is 1482 ; what is the greater ? Ans. 1607. 

26. The difference between two numbers is 1282, and .the 
greater number is 6948 ; what is the smaller ? Ans. 5666. 

27. If the dividend is 21775, and the divisor 871, what is 
the quotient ? Ans. 25. 

28. If the quotient is 482, and the divisor 281, what is the 
dividend? - Ans. 135442. 

29. If 144 inches make 1 square foot, how many square feet 
in 20736 inches ? Ans. 144 feet 

30. An acre contains 160 square rods ; how many rods in a 
farm containing 769 acres ? Ans. 123040 rods. 

31. A gentleman bought a house for three thousand forty- 
seven dollars, and a carriage and span of horses for five hun- 
dred seven dollars. He paid at one time two thousand seven- 
teen dollars, and at another time nine hundred seven dollars. 
How much remains due ? ' * Ans. 630 dollars. 

32. The erection of a factory cost 68,255 dollars ; supposing 
this sum to be divided into 365 shares, what is the value of 
each ? Ans. 187 dollars. 

33. Bought two lots of wild land; the first contained 144 
acres, for which I paid 12 dollars per acre ; the second con- 
tained 108 acres, which cost 15 dollars per acre. I sold both 
lots at 18 dollars per acre ; what was the amount of gain ? 

Ans. 1188 dolls^rs. 

34. Sold 17 cords of oak wood at 6 dollars per cord, 36 cords 
of maple at 3 dollars per cord, and. 29 cords of walnut at 7 dol- 
lars per cordy What was the amount received ? 

Ans. 413 dollars. 

35. Daniel Bailey has a fine farm of 300 acres, which cost 
him 73 dollars per acre. He sold 83 aci^s of this farm to 
Minot Thayer, for 97 dollars per acre ; 42 acres to J. Russel, 
for 87 dollars per acre ; 75 acres to J. Dana, at 75 dollars per 
acre ; and the remainder to J. Webster, at 100 dollars per acre. 
What was his net gain ? Ans. 5430 dollars. 

36. J. Gale purchased 17 sheep for 3 dollars each, 19 cows 
at 27 dollars each, and 47 oxen at 57 dollars each. He 'sold his 
purchase for 3700 dollars. What did he gain ? 

Ans. 457 dollars. 

37. Purchased 17 tons of copperas at 32 dollars per ton. I . 
sold 7 tons at 29 dollars per ton, 8 tons at 36 dollars per ton, 

6* 
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and the remainder at 25 dollars per ton. Did I gain or lose, 
and how much ? Ans. 3 dollars, loss. 

38. John Smith bought 28 yards of broadcloth at 5 dollars 
per yard ; and having lost 10 yards, he sold the remainder at 9 
dollars per yard. Did he gain or lose, and how much ? 

Ans. 22 dollars, gain. 

39. Which is of the greater value, 386 acres of land at 76 
dollars per acre, or 968 hogsheads of molasses at 25 dollars 
per hogshead ? Ans. The land, by 5136 dollars. 

40. Bought of J. LfOW 37 tons of hay> at 18 dollars per ton. 

1 paid him 75 dollars, and 12 yards of broadcloth a\ 4 dol- 
lars per yard. How much remains due to Low ? 

Ans. 543 dollars. 

41. A purchased of B 40 cords of wood at 5 dollars per 
cord, 9 tons of hay at 17 dollars per ton, 19 grindstones at 

2 dollars apiece, 37 yards of broadcloth at 4 dollars per yard, 
and 16 barrels of flour at 6 dollars per barrel ; what is the 
amount of A's bill ? ^ Ans. 635 dollars. 

42. John Smith, Jr., bought of R. S. Davis 18 dozen of Na- 
tional Arithmetics at 6 dollars per dozen, 23 dozen of Mental 
Arithmetics at 1 dollar per dozen, 17 dozen Family Bibles at 3 
dollars per copy ;^what is the amount of the bill ? 

Ans. 743 dollars. 

43. R. Hasseltine sold to John James 169 tons of timber at 
7 dollars per ton, 1 16 cords of oak wood at 6 dollars per cord, 
and 37 cords of maple wood at 5 dollars per cord ; James 
has paid Hasseltine 144 dollars in cash, and 23 yards of clotli 
at 4 dollars per yard ; what remains due to Hasseltine ? 

Ans. 1828 dollars. 
^. J. Frost owes me on account 375 dollars^ and he has 
paid me 6 cords of wood at 5 dollars per cord, 15 tons of hay 
at 12 dollars per ton, and 32 bushels of rye at 1 dollar per 
bushel. How mu6h remains due to me ? Ans. 133 dollars. 

45. Gave 169 dollars for a chaise, 87 dollars for a harness, 
and 176 dollars for a horse. I sold the chaise for 187 dollars, 
the harness for 107 dollars, and the horse for 165 dollars. 
What sum have I gained ? Ans. 27 dollars. 

46. Bought a farm of J. C. Bradbury for 1728 dollars, for 
which I paid him 75 barrels of flour at 6 dollars per barrel, 9 
cords of wood at 5 dollars a cord, 17 tons of hay at 25 dollars 
a ton, 40 bushels of wheat at 2 dollars a bushel, and 65 bushels 
of beans at 3 dollars a bushel ; how many dollars remain due 
to Bradbury ? Ans. 533 dollars. 
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§Vm. UNITED STATES MONEY.* 

Art. 66. United States Monet is the legal currency of 
the United States. 







TABTiE. 
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The denominations of United States money increase from 
right to left, and decrease from left to right, in the same ratio 
as simple numhers. They may therefore he added, subtracted, 
multiplied, and divided according to the same rules. 

In this work dollars are separated from cents by a period or 
dot, and cents from mills by a comma ; thus, 916.25,3 is read, 
sixteen dollars, twenty-five cents, three mills. 

•Since cents occupy two places, the place of dimes and of 
cents, when the number of cents is less than 10, a cipher must 
be written before them in the place of dimes ; thus .03, .07, &c. 



* This was formerly, and is now frequently, called Federal Money, be- 
cause, 'on the adoption of the Federal ConsUtution, it was made the cur- 
rency of the Federal Union. 

t The word Mill is from the Latin word milU (one thousand) ; the 
word Cent from the Latin centum (one hundred); the word Dime from 
a French word signifying a tithe or tenth ; and the reason of these names, 
as applied to our coins, is found in the proportion which they respectively 
bear to the dollar. 

The term Dollar is said to be derived frotn the Danish word DaUr^ 
and this from Dale, the name of a town where it was first coined. 

No coin of the denomination of Mills has ever been struck at the mint; 
while, in addition to the pieces named in the foregoing table, half-dimes, 
the quarter and half dollars, and the quarter and half eagles, are in com- 
mon use. 



QuESTioirs. — Art66. What is United States money 7 What is it fre- 

3aently called 7 Repeat the Table of United States Money. What are the 
enominations of United States money 7 How do they increase from right to 
left 7 How are they added, subtracted, multiplied, and divided 7 How are 
dollars, cents, and mills separated 7 Why mast a cipher be placed before cents, 
when the number is less ttian 10 7 Why are two places allowed for cents, 
while only one is allowed for mills 7 
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REDUCTION OF UNITED STATES MONEY. 

Art. 6T* Reduction of United States Money is changing 
the units of one of its denominations to the units of another, 
either of a higher or lower denomination, without altering their 
value. 

Art. 68* To reduce dollars to cents and mills. 

Ex. 1. Beduce 25 dollars to cents and mills. 

Ans. 2500 cents, 25000 mills. 

opnuTiow. 

2 5 dollars. We first multiply the 25 dollars by 

10 100 to reduce them to cents, because 

100 cents make 1 dollar; and then 

2 5 cents. multiply the cents by 10 to reduce 

^ 1 them to mills, because 10 mills make 

25000 mills. ^ '^°*' 

Or thus, 2 50 mills. 

Rule. — To reduce dollars to cents, annex two ciphers; and to re- 
duce dollars to mills, annex thru aphers. 

Art. 69* To reduce doUcurs and cents to cents, or dollars, 
cents, and mills to mills. 

Rule. — Remove the separating pointy or voints, between the dollars, 
cents, and mills, and give the name of the lowest denomination to the 
whole sum. 

Art. to* To reduce mills to cents, cents to dollars, and 
mills to dollars. 

Ex. I. Reduce 25000 mills to cents and dollars. ^ 

Ans. 2500 cents, 9 25. 

OPBAATION. ^ ^ . 

10)25000 mills. We first divide the mills by 10 

1 i\/\\ n e /\r\ ^ reduce them to cents, because 10 

10 0) 2500 c ents. mills make 1 cent ; and then the cents 

O «; /Ir^llstra ^y ^®^> ^ reduce them to dollars, 

^o QOiiara. because 100 cents make 1 dollar. 

Or thus, 2 510 010 mills. 

QuEBTioirs. — Art 67. What is reduction of United States money 7 — 
Art. 68. What is the rule for reducinff dollars to cents and mills 7 Give the 
reason for the rule. — Art. 69. How do you reduce dollars and cents to cents, 
or dollars, cents, and mills to mills 7 What is the reason for this rule 7 
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KuLE I. — To reduce mills to cents, point off one figure on the 
rigid ; the figures on the left of the point unll be cents^ the figure on 
tm right mills. 

Rule II. — To deduce cents to dollars, point off two figures on the 
right ; the figures on the left of the point will be dollars, those on the 
right cpits. 

Rule III. — To reduce mills to dollars, point off teke^ figures on 
the right; the figures on the left of the potnt will be dollars; the first 
two on the right cents, and the third mills. 

Examples for Pbactice. 

1. Reduce 9 125 to cents. 'Ans. 12500 cents. 

2. Reduce 9345 to mills. Ans. 845000 mills. 

3. Reduce 297 mills to cents. Ans. 29,7 cents. 

4. Reduce 2682mills to dollars. * Ans. $2,68^, 

5. Reduce 4123 cents to dollars. ' * Ans. (41.23. 

6. Reduce 9 156.29 to cents. Ans. 15629 cents. 

7. Reduce 9 16.42,8 to mills. '^ Ans. 16428 mills. 

8. Reduce 99.87 to mills. Ans. 9870 mills. 



A«T. 71. ADDITION OF UNITED STATES MONEY. 

Rule. — Write dollars under dollars, cents under cents, and mills 
under mills, and then proceed as in simple addition. The result wHl be 
the sum, in the lowest denomination added, which must be pointed off at 
m reduction of United States money, (Art. 70.) 

Froof, — The proof is the same as in simple addition. 

Examples fob Practice. 
1. 2. 3. 4. 

f. ct8. m. •• cts. m. t. eU. m. •• eta. 

4 5.2 4,3 7 5.6 4,3 16.7 0,5 14 7.8 6 
13.8 9,6 16.8 9,7 14.0 0,3 7 8 9.5 8 
9 3.5 1,6 4 3.8 1,6 1 8.7 1,9 4 9 6.3 7 

5 2.3 4,3 5 8.3 1,3 9 7.0 0,9 9 1 1.3 4 



Ans. 2 4.9 9,8 - 194.66,9 146.43,6 2345.15 



QuESTioirs. — Art. 70. What is the rule for reducing mills to cents ? For 
reducing cents to dollars ? For reducing mills to dollars 7 Give the reason 
for each of these rules. — Art. 71. .How must the numbers be written down in 
addition of United States money 7 How added 7 Of what denomination is 
the sum 7 How pointed off 7 Repeat the rule. 



y 
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3 4 5.7 0,5 


2 8.0 9,3 


41.57,0 


3 5 7.0 9,1 
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5. 

$. cts. m. 

7 8 6.7 1,3 
I 7 6.0 7,1 
5 6 7.8 1,9 
1 2 3:4 5,6 
7 8 9.0 1,2 
34 5.6 7,8 
9 1.2 3,4 
7 1 8.9 0,5 

9. Bought a coat for 9 17.81, a vest for 9 3.75, a pair of 
pantaloons for 9 2.87, and a pair of boots for $ 7.18 ; what was 
the amount? Ans. $31.61. 

10. Sold a load of Vood for seven dollars six cents, five 
bushels of corn for four dollars seventy-five cents, and seven 
bushels of potatoes for two dollars six cents; what was re- 
ceived for the whole ? Ans. $ 13.87. 

11. Bought a barrel of flour for 9 6.50, a box of sugar for 
S 9.87, a ton of coal for 9 12.77, and a box of raisins for 
82.50 ; what was paid for the various articles? ^ 

Ans. 9 31.64. 

12. Paid 9 4.62 for a hat, • 9.75 for a coat, 9 5.75 for a pair 
of boots, and 81*50 for an umbrella; what was psdd for the 
whole? Ans. $21.62. 

13. A grocer sold a pound of tea for 9 0.62,5 ; 4 pounds of 
butter for 9 0.75 ; 4 dozen of lemons for 9 0.87,5 ; 9 pounds 
of sugar for 9 0.80 ; and 3 pounds of dates for 9 0.37,5. What 
was the amount of the bill ? Ans. 9 3.42,5. 

14. A student purchased a Latin grammar for $0.75, a 
Virgil for $3.75, a Greek lexicon for $4.75, a Homer for 
$ 1.25, an English dictionary for 9 3.75, and a Greek Testa- 
ment for 9 0.75 ; what was the amount of the bill ? 

Ans. $ 15.00. 

15. Bought of J. H. Carloton a China tea-set for ten dollars 
eighty-two cents, a dining set for nine dollars sixty-two cents 
five mills, a solar lamp for ten dollars fifly cents, a pair of 
vases for four dollars sixty-two cents five mills, and a set of . 
silver spoons for twelve dollars seventy-five cents; what did 
the whole cost ? Ans. $48.32. 
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Abt. ya. SUBTRACTION OF UNITED STATES MONEY. 

Rule. — Write the several denominations of the subtrahend under 
the corresponding ones of the minuend, and then proceed as in simple 
subtraction; the result will be the difference, in the lowest denomination 
in the question, wJdch must be pointed off as in reduction of United 
States money, (Art 70.) 

Proof. — The proof is the same as in simple subtraction. 

Examples foe Practice. 
1. 2. 8. 4. 

•• ct8. m. •. cu. •. eta. m. •. eta. 

Min. 6 1.5 8,5 4 7 1.8 1 1 56.0 0,3 1 4 1.7 

Sub. 1 9.1 9,7 1 5 8.1 9 1 9.0 0,9 9 0.9 1 

Rem. 4 2.3 8,8 3 13.6 2 13 6.9 9,4 5 0.7 9 

5. 6. 7. 8. 

^. eta. m. •. eta. m. •• eta. m. •. eta. m. 

From 7 1.8 6,1 9 1.0 7,1 8 1 5.7 0,1 10 7 8 1.3 0,3 
Take 1 9.1 9,7 1 9.0 9,5 9 0.8 0,3 9 99 9.0 9,7 

9. From $ 71.07 take $ 5.09. Ans. • 65.98. 

10. From $ 100 take $ 17.17. Ans. $ 82.83. 

11. From one hundred dollars, there were paid to one man 
seventeen dollars nine cents, to another twenty-three dollars 
eight cents, and to another thirty-three dollars twenty-five 
cents ; how much cash remained ? Ans. $ 26.58. 

12. From ten dollars take nine mills. Ans. $ 9.99,1. 

13. A lady went " a shopping," her mother having given her 
fifty dollars. She purchased a dress for fifteen dollars seven 
cents ; a shawl for eleven dollars ten cents ; a bonnet for seven 
dollars nine cents ; and a pair of shoes for two dollars. How 
much money had she remaining ? Ans. $ 14.74. 

14. From one hundred dollars, thero were taken at one time 
thirty-one dollars fifteen cents seven mills; at anothei time, 
seven dollars nine cents five mills ; at another time, five dollars 
^we cents ; and at another time, twenty-two dollars two cents 
seven mills. How much cash remained of the hundred dol- 

. lars? Ans. $34.67,1. 



QussTioirs- — Art 72. How do you write down the nnmbere in BubtractioQ 
of United States money 7 ,How subtract? Of what denomination is the re* 
•nit or difference 7 How pointed off 7 Repeat tjie rule. 



79 UNITED STATES MDNET. [atCT. Tiii. 

Aet. 7S. multiplication of united states money. 

Rule. — With doUars, cents, 4-c., for the multiplicand^ proceed as 
in simple multiplicalion ; the result will be the product^ in the terms of 
the lowest denomination contained in the multiplicand, which must be 
pointed off as in reduction of United States money. (Art. 70.) 

Proof. — The proof is the same as in simple multiplicatioiL 

Examples foe Peactice. 

1. What will 143 barrels • 2. What will 144 gallons 
of flour cost at 8 7.25 per of oil cost at $ 1.62,5 a gal- 
barrel ? Ans. 9 1036.75. Ion ? Ans. 9 234. 



Multiplicand 


OPMIULTION. 

• 7.25 


DPBRATIOir. 

Multiplicand 9 1.6 2,5 


Multiplier 


143 


Multiplier 1 44 



2175 ' 6500 

2900 6500 

725 16^5 



Product $103 6.7 5 Product $2 34.00,0 

3. What will 165 gallons of molasses cost at $ 0.27 a gal- 
!on? Ans. $44.55. 

4. Sold 73 tons of timber at $ 5.68 a ton ; what was the 
amount? Ans. $414.64. 

5. What will 43 rakes cost at $ 0. 17 apiece ? 

Ans. $ 7.31. 

6. What will 19 bushels of salt cost at $ 1.62,5 per 
bushel ? Ans. $ 30.87,5. 

7. What will 47 acres of land cost at $37.75 per acre ? 

Ans. $ 1774.25. 

8. ^Vliat will 19 dozen penknives cost at $ 0.37,5 apiece ? 

Ans. $85.50. 

9. What is the value of 17 chests of souchong tea, each 
weighing 59 pounds, at $ 0.67 per pound ? Ans. $ 672.01. 

10. When 19 cords of wood are sold at $ 5.63 per cord, 
what is the amount ? Ans. $ 106.97. 

11. A merchant sold 18 barrels of pojk, each weighing 
200 pounds, at 12 cents 5 mills a pound ; what did he re- 
ceive ? . Ans. $ 450. 



Questions. — Art. 73. How do yoa arrange the maltiplicand and maltiplier 
in multiplication of United States Money f How multipjj f Of what denomi- 
nation is the product 1 How must it be pointed off? Repeat the rule. 
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12. What cost' 182 tons Qf hay at $ 12.12,5 per ton ? 

Ans. $ ieOO.50. 

13. A farmer sold one lot of land, containing 187 acres, at 
9 37.50 per acre ; another lot, containing 89 acres, at 9 137.37 
per acre ; and another lot, containing 57 acres, at 9 89.29 per 
acre ; what was the amount received for the whole ? 

Ans. • 24,327.96. 

Art. 74. DIVISION OF UNITED STATES MONEY. 

Rule. — With the turn given far the dividend, proceed as in simple 
division; the result will be the quotient, in the lowest denomination con- 
tained in the dividend, ^which must be pointed off as in reduction qf 
United States money, ^Ait 70.) 

If the dividend consist qf dollars only, and be either smaller than the 
divisor, or not divisible by it without a remainder, reduce it to a lower 
denomination by annexing two or three ciphers, as the case may require^ 
and the quotient will be cents or miUs accordingly. 

Proof, — The proof is the same as in simple division. 

ExAMn.X8 FOB PkACTIGE. 

1. If 59 yards of cloth cost 2. Purchased 68 ounces of 

$ 90.27, what vA\ 1 yard indigo for $ 17. What did I 
cost? <v^Ans. $ 1.53. give per ounce? 

Ans. • 0.25. 

OPSEAnON. OPULinOH. 

DiTidend. S. Diridend. #. 

DiriMT 5 9) 9 0.2 7 ( 1.5 3 Quotient. DivlMr 6 8) 1 7.0 (0.2 5 Qaotieat. 

59 136 

312 340 

29 5 340 

177 
177 

3. If 89 acres of land cost $ 12225.93, what is the value of 
1 acre ? Ans. 9 137.37. 

4. When 19 yards of cloth are sold for $ 106.97, what should 
be paid for 1 yard ? , Ans. 8 5.63. 



QussTioHS. — Art. 74. How do yon arrange the dividend and diyisbf in 
diYiaion of United States monev 7 How divide 7 Of what denomination 
it the quotient 7 How pointed off 7 How do you proceed when the dividend 
u dollars only, and ii either imaller than the divisor, or not divisible by it with- 
out a remainder 7 Repeat the rule. 

' 7 
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5. Grave 9 22.50 for 18 barrels of apples ; what was paid for 
1 barrel ? For 5 barreb ? For lO barrels ? 

Ans. $ 20 for all. 

6. Bought 153 pounds of tea for $ 90.27 ; what was it per 
pound ? * Ans. 8 0.59. 

7. A merchant purchased a bale of cloth, containing 73 
yards, for $ 414.64 ; what was the cost of 1 yard ? 

Ans. 9 5.68. 

8. If 126 pounds of butter cost'$ 16.38, what will 1 pound 
cost? . Ans. *0.13. 

9. If 63 pounds of tea cost 9 58.59, what will 1 pound 
cost ? Ans. $ 0.93. 

10. If 76cwt of beef cost 9 249.28, what will Icwt. cost ? 

Ans. 9 3.28. 

11. If 96,000 feet of boards cost 9 1120.32, what will a 
thousand feet cost ? Ans. 9 11.67. 

12. Sold 169 tons of timber for 9 790.92 ; what was received 
for 1 ton ? . , Ans. 9 4.68. 

13. When 369 tons of potash are sold for 9 48910.95, what 
is received for 1 ton ? Ans. 9 132.55. 

14. For 19 cords of wood I paid 9 109.25 ; what was paid 
for 1 cord ? Ans. 9 5.75. 

PRACTICAL aUESTIONS BY ANALYSIS. 

Art. 7S« Analysis is an examination of a question by 
resolving it into its parts, in order to consider them separ- 
atelyj and thus render each step in the solution plain and in- 
telligible. 

Art. yO. The price of one pound, yard, bushel, &c., being 
given, to find the price of any quantity. 

Rule. — Multiply the price by the quantity, 

Ex. 1. If 1 ton of hay cost 9 12, what will 29 tons cost ? 

Ans. 9 34a 
Illustration. — Since 1 ton costs $12, 29 tons will cost 29 
times as much ; $ 12 X 29 = $348. 

2. If 1 bushel of salt cost 9^ cents, what will 40 bushels 
cost } What will 97 bushels cost ? Ans! 9 90.21. 

Questions. — Art. 76. The price of 1 pound, &c., being given, how do yoa 
find the price of any quantity ? Give the reason for this rule. 
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3. If 1 bushel of apples cost $ 1.65, what will 5 bushels cost ' 
What will 18 bushels cost ? Ans. • 29.70. 

4. If 1 ton of clay cost $ 0.67, what will 7 tons cost ? What 
will 63 tons cost ? Ans. • 42.21. 

5. When 8 7.83 are paid for Icwt of sugar, what will 12cwt 
cost ? What will 93cwt cost ? Ans. • 728.19. - 

6. When 80.09 are paid for lib. of beef, what will 121b. 
cost ? What will 7601b. cost ? Ans. $ 68.40. 

7. A gentleman paid $ 38.37 for 1 acre of land ; what was 
the cost of 20 acres. What would 144 acres cost ? 

Ans. $5525.28. 

8. Paid $ 6.83 for 1 barrel of flour ; what was the value of 
9 barreb ? What must be paid for 108 barrels ? 

Ans. 9 737.64. 

Abt. 77 • The price of any quantify and the quantity being 
given, to find the price of a unit of that quantity. 

Rule. — Divide the price by the quantity, 

9. If 15 bushels of com cost $ 10.35, what will 1 bushel 
cost ? Ans. 1 0.69. 

Illustration. — If 15 bushels cost S 10.35, 1 bushel will 
cost as many cents as 15 is contained times in $ 10.35 ; 8 10.35 
^ 15 = « 0.69. 

10. Bought 65 barrels of flour for $ 422.50, what cost one 
barrel.^ What cost 15 barrels ? Ans. $ 97.50. 

11. For 45 acres of land, a farmer paid S 2025 ; what cost 
one acre } What 180 acres ? Ans. $ 8100. 

12. For 5 pairs of gloves, a lady paid $ 3.45 ; what cost 1 
pair ? What cost 1 1 pairs ? Ans. $ 7.59. 

13. If 11 tons of hay cost 9 214.50, what will 1 ton cost ? 
What will 87 tons cost ? • Ans. $ 1696.50. 

14. When $ 60 are paid for 8 dozen of arithmetics, what 
will 1 dozen cost ? What will 87 dozen cost } 

Ans. $ 652.50. 

15. Gave 8 5.58 for 9 bushels of potatoes ; what will 1 
bushel cost } What will 43 bushels cost ? Ans. $'26.66. 

16. Bought 5 tons of hay for 9 85 ; what would 1 ton cost ? 
What would 97 tons cost } Ans. $ 1649. 



Questions. — Art. 77. How do you find the price of I pound, &c., the price 
of any qaaatity and the quantity being given f What ia the reason for tbia 
mlef 
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17. If J. Ladd will sell 20lb. of butter for $ 3.80, what 
should he charge for 591b. ? Ans. $ 11.21. 

18. Sold 27 acres of land for 9472.50; what was the price 
of 1 acre ? What should be given for 12 acres ? Ans. 8210. 

19. Paid $ 39.69 for 7 cords of wood ? What will 1 cord 
cost ? What will 57 cords cost ? Ans. $ 323. 19. 

20. Paid 8 10.08 for 1441b. of pepper ; what was the price 
of 1 pound ? What cost 3591b. ? . Ans. 8 25.13. 

21. Paid $ 77.13 for 8571b. of rice ; what cost lib. ? What 
cost 3591b. ? Ans. 8 32.31. 

22. J. Johnson paid 8187.53 for 987gal. of molasses; 
what cost Igal. ? What cost 329gal. ? Ans. 8 67.51. 

23. For 47 bushels of salt, J. Ligeraoll paid 8 26.32 ; what 
cost 1 bushel ? What cost 39 bushels ? . Ans. 8 21.84. 

Art. 78« The price of any quantity i^id the price of a 
unit of that quantity being given, to find die quamtity. 

Rule. — Divide the whole prtce hf the price of a unit of the quarUiijf 
required. 

24 If I expend 8 150 for coal at 8 6 per ton, how many 
tons can I purchase ? Ans. 25 tons, 

Illxjst&ation. — Since Ipay 86 for 1 ton, I can purchase 
as many tons with 8 150 as 8 6 is contained times in 8 l^i 
8 150 -f- 8 6 = 25 ; therefore I can purchase 25 terns. 

25. At 8 5 per ream, how many reams of paper can be 
bought for 8 175 ? Ans. 35 reams. 

26. At 8 7.50 per barrel, how many barrels of flour can be 
obtained for 8 217.50 > Ans. 29 barrels. 

27. At 8 75 per ton, how many tons of iron can be pur- 
chased for $ 4875 ? Ans. 65 tons. 

28. At 8 4 per yard, how many yards of cloth can be bought 
for 8 1728 ? Ans. 432 yards. 

29. How many hundred weight of hay can be bought for 
8 9.66, if 8 0.69 are paid for 1 hundred weight ? 

Ans. 14 hundred weight 

30. If 8*66.51 are paid for flour at 87.39 per barrel, how 
many barrels can be bought ? Ans. 9 barrels. 

31. Paid 8 136.50 for wood, at 83.25 per cord; how many 
cords did I buy ? Ans. 42 cords. 



QVK9VIQH8. — Art. 78. How do you find the quaatity, tbe price of one poniidy 
&c.; being given 7 Give the reason for the rule. 
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BILLS. 

Art. 79* A Bill is a paper, given by merchants, contain- 
ing a statement of goods sold, and their prices. 

What is the cost of each article in, and the amount of, each 
of the following bills ? 

( 1.) New York, May 20, 1842. 

Dr. John Smith, 

Bought of Somes & Gridley, 
82 ^Is. Temperance Wine, at $0.75 
89 " Port do. " .92 

24 pairs Silk Gloves, '' .50 

, 9155.38. 
Received payment, 

• Somes & Gridley. 



(2.) Newburyport, March 7, 1842. 
Mr. Levi Webster, 

Bought of James Frankland, 

6 lbs. Chocolate, at $0.18 

12 " Flour, " .20 

6 pairs Shoes, « 1.80 

W lbs. Candles, '' .26 



Received payment, 



822.08. 

James Frankland. 



(3.) Baltimore, July 19, 1842. 
Mr. John Kimball, 

Bought of Simon Grey, 

14 oz. Gum Camphor, at $ 0.63 

12 " Laudanum, " .88 

23 " Gum Elastic, " .62 

16 •* Emetic Tartar, " 1.27 

17 « Cantharides, " 2.25 

• 92.2L 

Received payment, 

Simon Grey, 

by Enoch Osgood. 

QussTioir. — Art 79. What is a bill in mercantile tranaactlonat 
7» 
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(4) HaverhiU, March 19, 1842. 
Mr, William Greenkaf, 

Booght of Mosea Atwood, 

86 Shovels at $ 0.50 

90 Spades, ^ ^ .86 . 

18 Ploughs, " 11.00 

28 Handsaws, '' 3.50 

14 Hammers, ^ .62 

12Mill^ws, '' 12.12 

46cwtlron, " 12.00 



$1105.02. 



(5.) Lowell, June 5, 1842. 
Mr. Amos Dow, 

Bought of Lord & Greenleaf, 

37 Chests Green Tea, at $23.75 

42 ** Black do. " 17.50 

43 Casks Wine, " 99.00 
12 Crates Liverpool Ware, " 175.00 
19bbl. <5enesee Flour, •* 7.00 
23ba,Rye, " 1.52 



-^4. 



$6138.71. 



(6.) Salem, May 13, 18^. 

Mr. Noah Webster, 

Bought of Ayer, Fitts, & Co., 
80 pairs Hose, at $ 1.20 

17 " Boots, " 3.00 

19 " Shoes, " 1.08 



23 " Gloves, " .75 



$ 184.77. 



(7.) Baltimore, June 30, 1843. 

Mr. Samuel Osgood, 

Bought of Stephen Barnwell, 

27 Young Readers, at $0.20 

"" 10 Greek Lexicons, " 3.90 

7 Ainsworth's Dictianaries, " 4.75 

19 Folio Bibles, " 2.93 

'2$ Testaments, " .37 

$ 140:72. I 
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§TK. QUESTIONS INVOLVING FRACTIONS. 

Art. 80« If a uoit or indmdual thing is divided into parts, 
one of the ports is ealled a Fraction of the number or thing, 
divided. Hence Fractions are parts of whole niimJ>er$, 

Illustrations. — 1. If any number or thing is divided into 
two equal parts, one of the parts is called one hdf and is 
written thus : ^. 

2. If any number or thing is divided into three equal parts, 
one of the parts is called ont third (i) ; two of the parts are 
called two thirds (}). 

3. When any number or thing is divided into four equal 
parts, one of the parts is called one fourth (^) ; three of the 
parts, three fourths (f ). 

4. If any number or thing is divided into five equal parts, 
one of the parts is called onejffth (i) ; two parts, two fifths (f ) ; - 
three parts, three fifths (f) ; and four parts, four fifths (f). 

5. When any number or thing is divided into six equal parts, 
what b one of the parts called ? Two parts ? Five parts ? 

6. If a number or thing is divided into 7 equal parts, whatis 
1 part called ? 2 parts ? 3 parts ? 4 parts ? 5 parts ? 6 parts ? 

7. If a number or thing is divided into 9 equal parts, what 
is 1 part called ? 2 parts ? 4 parts ? 5 parts ? 7 parts ? 
8 parts ? 

a WhatislA«ifof4? Of8? Ofl6? Of20? Of28? 
Of32? 

9. Whatisl«Wrdof9? Of 12? Of 15? W27? Of 30? 
Of 36? Of 60? 

10. What is 1 fourth of 8 ? Of 16 ? Of 20 ? Of 24? 
Of 40? Of 48? Of 100? 

11. What is 1 fifth of 10? Of 25? Of 30? Of 35? 
Of 45? Of 50? Of 55? Of 65? 

12. What is 1 siseih of 12 ? Of 18? Of 30? Of 42? 
Of 60? Of 72? Of 90? 

QuxsTioiTB. ^ Art. 80. Wbat ii a fraction f What is meant by one half of 
any number or thing 1 flow is it written T What is meant by one third, and 
how is it written? What by one fourth^ and how written? What by one 
fifUi, and how written ? What by four fifths, and how written ? What by five 
flixtha, and how written ? How do yon find one half of any namber 7 How 
one third t Ham one fourth ? Itc. How many halTea make a whole one ? 
How many thirds ? How many fourths ? How many fifUia ? How many 
eighths T How many fifteenths f &c. * 
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13. How many fourths in 1 apple ? 

14. How many fourths in 2 apples ? In 3 apples ? In 8 ap- 
ples ? In 16 apples ? 

15. How many fifths in 1 barrel of flour ? In 3 barrels ? 
In 5 barrels ? In 7 barrels ? In 9 barrels ? 

16. How many sixths in 1 bushel of wheat ? In 4 bushels ? 
In 7 bushels ? In 9 bushels ? In 12 bushels ? 

17. James owns 3 fiflhs of a kite, and his brother Thomas 
the remainder. How many fifUis does Thomas own ? 

Illttstbation. — Since there are 5 fifths in the kite, if James 
owns 3 fiflhs, there will remain for Thomas 5 fif\hs {^) less 3 
fiflhs (f ) = 2 fiflhs. Ans. 2 fiflhs. 

18. From a load of hay I sold 4 sevenths; how many 
sevenths remain ? 

19. Bought a hogshead of molasses, and 4 fiflhs of it leaked 
out ; how much remained ? 

20. John Jones found a large sum of money ; he gave 5 
eighths of it to the poor of the parish ; how much did he re- 
serve for himself.' 

21. If the captain and crew have 3 elevenths of the income 
of a ship, what part remains for the owners ? 

22. John Smith gave 2 ninths of his farm to his son, 3 ninths 
to his daughter, and the remainder to his wife; how many 
ninths did his wife receive ? 

Illustration. — If he gave 2 ninths (|-) to his son, and 3 
ninths (f ) to his daughter, he gave them boUi f -|- f = |^ ; and 
since there are 9 nmths (f ) in the farm, he must have given 
his wife f — !■==♦• Ans. f . 

23. In a certain school ^ of the pupils study gramma^, -^ 
study arithmetic, ^ geography, and the remainder philosophy. 
What part of the school study philosophy ? 

24. J. Dow spends if of his time in reading, ^ in labor, and 
f in visiting. How large a portion of his time remains for 
eating and sleepii^g ? 

25. Ira Thomas gave f of his money for apples, and |- for 
pears ; what part has he lefl ? 

26. If a yard of cloth cost 8 8, what costs j- of a yard ? 
What cost i of. a yard ? 

Illustration. — If 1 yard cost • 8, J of a yard will cost J 
of 8 8 = J2 ; and if ^ of a yard cost $ 2, J will cost three 
times as much ; 3 times $2 = 96. Ans. $ 6. 
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S7. If an acre of land cost 934 what will ^ of an acre 
cost ? What will f cost ? 

28. When 96 cents are paid for a' bushel of rye, what cost 
•}j- of a bushel ? 

29. Paid 9 630 for a piano ; what are ^ of it worth ? 

30. S. Jenkins has a fine farm, valued at 9 8767. -^ of this 
farm he wills to his son, -fy to his daughter, and the remainder 
to his wife ; what part does she receive, and what is the value 
of her share ? 

31. If -^ of a barrel of flour cost 2 dollars, what cost f of a 
barrel ? 

Illxjs'tsation. — If ^ cost 2 <lollars, ^ will cost 4 times 2 
dollars = $ 8, Ans. 9 8. 

32. If ^ of an acre of land cost 9 24, what will j of an 
acre cost? 

33. If ^ of a hogshead of molasses cost 9 11* what will a 
hogshead cost ? 

34. If |v of a yard of broadblpth cost (12.70, what will { 
cost? 

35. Bought 1^ of a barrel of pork for 9 1.43, what must be 
paid for -^ of a barrel ? 

36. If f of an acre of land cost 921, what cost ^ of an 
acre ? What cost an acre ? What cost 10 acres ? 

Illustration. — If f cost 9 21, ^ will cost f of 9 21, and ^ 
I of 821 is $ 3, and | will cost 8 times (3 s= 824, and 10 
acres will cost 10 times 9 24 = • 240. Ans. 9 240. 

37. If ^ of a hogshead of sugar cost 9 18, what costs 1 hogs- 
head ? What cost 4 hogsheads? 

38. If f of a barrel of apples cost 9 1.50, what costs a bar- 
rel ? What cost 10 barrels ? 

39; When 8 49 are paid for -^ of a ton of potash, what 
must be paid for 2 tons ? 

40. When a lady pays 18 cents fo? -^ of a yard of ^ribbon, 
what should she pay for 17 yards ? Ans. 9 13.26. 

41. Paid 8 6 for f of a barrel of flour; what was the value 
of 6 barrels ? 

42. Samuel Jones bought of L. Clark ^ of a ton of coal for 
8 4.26 ; what would be tl^ price of 1 1 tons ? Ans. 8 109.34. 

43. Bought a cwt of sugar, and sold -^ of it for 82.48; 
what is the value of the remainder at the same price ? 

44. My second-best chaise is valued at 864.47, which is f 
the value of my best chaise. What ia the value of both ? 

Ans. 8 150.43. 
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45. How many half-barrels of flour are there in 2 and a 
half (2^) barrels ? 

Illustration. — Since 1 barrel contains 2 halves, 2 barrels 
will contain 2 times 2 = 4 halves, and the 1 half added makes 
5 halves. Ans. |. 

46. How many half-bushels in 4^ bushels of oats ? In 5^ 
bushels ? In 7^ bushels ? In 9 j- bushels ? 

47. How many thirds of a pound in 2J- pounds ? In 4J- 
pounds ? In 7§ pounds ? In 12 j- pounds ? 

48. How many fifths of a gallon in 3^ gallons ? In 7f gal- 
lons ? In 8^ gallons ? In 11:^ gallons? 

49. How many eighths of a dollar in 2\ dollars ? In 4} 
dollars ? In 7| dollars ? In 9| dollars ? In 12^ dollars ? 

50. How many tenths of an ounce in 4^ ounces ? In 5^ 
ounces ? In 8^^ ounces ? In 10^ ounces ? 

51. How many barrels of wine in B half (f ) barrels ? 

Illustration. — Since it takes 2 halves to make one whole 
one, there will be as many whole barrels in 6 halves (f ) as 2 is 
contained times in 6. 2 is contained in 6, 3 times. 

Ans. 3 barrels. 

52. How many firkins of butter in f firkins ? In ^ firkins ? 

53. How many whole numbers in -^ ? In -^ ? In ^ ? 

54. How many whole numbers in-^? Inf? In-^^? 
Ini^.> 

55. If a skein of silk is worth 3^ cents, what are 6 skeins 
worth ? 

Illustration. — If 1 skein is worth 3j- cents, 6 skeins are 
worth 6 times as much ; 6 times 3j- are equal to 6 times 3 and 6 
times i; 6 times 3 =18; 6timesi = f = 3; 18+3 = 21. 

Ans. 21 cents. 

56. Bought one pair of boots for $ 6j- ; what must I pay for 
4 pairs ? For 8 pairs ? For 10 pairs ? For 12 pairs ? 

57. Paid 12^ cents for one pound of cloves ; what will 6 
pounds cost ? 10 pounds ? 12 pounds ? - 

58. Gave 2j- cents for one pound of raisins; what cost 2 
pounds ? 6 pounds ? 8 pounds ? 10 pounds ? 

' 59. If one pound of butter is worth 12 cents, what are 4^ 
pounds worth ? 

Illustration. — If 1 pound is worth 12 cents, 4j- pounds 
are worth 4^ times as much ; 4^ times 12 cents are equal to 4 
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times 19 and j. of 12 ; 4 times 12 are 48, and ^ of 12 is 6 ; 
48 cents and 6 cents are 54 cents. Ans. 54 cents. 

60. If 1 ton of hay is worth 9 10, what are 8j tons worth ? 

61. When lard is sold for 9 cents per pound, what must be 
paid for 7j- pounds ? For 8^ pounds ? For 9^ pounds? 

62. Bought 1 pound of cofiee at 16 cents ; what will 5J 
pounds cost ? 3^ pounds ? 5j> pounds ? 6 j^ pounds ? 

63. If 1 yard of cloth is worth 20 cents, what is the value 
of 16i yards ? 12^ yards F 8^ yards ? 1 IJ^ yards ? 

64. If 1^ bushels of corh cost 9 1.20, what will 1 bushel 
cost? 

Illustration. — 1 J bushels = J bushels. Now, if J cost 
• 1.20, i will cost I of $ 1.20 = 1 0.40; and } or a whole 
bushel will cost 2 times $ 0.40 = 9 0.80. Ans. 9 0.80. 

65. If 2f pounds of coffee cost 60 cents, what will 1 pound 
cost ? 

Illustration. — 2f pounds = J^ pounds. If -^ cost 60 
cents, ^ will cost -^^ of 60 cents = 5 cents ; and {-, or a pound, 
will cost 5 times 5 cents = 25 cents. Ans. 9 0.25. 

66. How many times will 60 contain 2^ ? ^ 

67. Paid 8 54 for 1^ barrels of oil ; what cost 1 barrel ? 

Ajis. • 7. 

68. How many times is 7f contained in 54 ? 

69. How many cords of wood, at 8 5^ per cord, can be 
bought for • 66 ? 

70. How many times will 66 contain 5j- ? 

71. Gave 8 40 for 6f yards of broadcloth ; what cost 1 yard ^ 

72. How many times is 6§ contained in 40 ? 

73. The distance between two places is 1 10 rods. I wish to 
divide this distance into spaces of 5^ rods each. Required the 
number of spaces. 

74. How many times will 110 contain 5^ ? 

75. If 16} Hundred weight of hay cost $ 33, what costs 1 hun- 
dred weight ? What cost 9 hundred weight ? Ans. 9 18. 

76. How many times is 16j- contained in B3 ? 

77. If 4| pounds of sugar cost 46 cents, what will 2 pounds 
cost ? What will 7 pounds cost ? 

78. How many times will 46 contain 4f ? 

79. Paid • 90 for 7^ tons of coal ; what cost 20 tons ? 

Ans. 9 240. 

80. How many times is 7} contained in 90 ? 
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§ X. REDUCTION. 

Art. 81 • RbductionLb changing numbers, either simple* 
or compound, from <Mie denomination to another, without alter- 
ing their values. 

it is of two kinds, Reduction Descending, and Reduction 
Ascending. 

Reduction Descending is changing numbers of a higher de- 
nomination to a lower denomination; as pounds to killings, 
dec. It is performed by multiplication. 

Reduction Ascending is changing numbers of a lower de- 
nomination to a higher denomination ; as farthings to pence, 
dsc. It is the reverse of Reduction Descending, and is per- 
formed by division. 

Art. 83* A simple number is a number which expresses 
things of the same kind or denomination ; thus, 12^., 9 apples, 
lure simple numbers. 

Art. 83. A compound number is a number which ex- 
presses things of different kinds or denominations, taken 
collectively ; thus, 12«£. 18s. 9d. is a compound number. 

ENGLISH MONEY. 

Art. 84« English Money is the currency of England. 

Table. 



4 Farthings (qr.) 
12 Pence 

20 ShiUings 

21 Shillings sterling 
20 ShUlings " 
28 Shillings N. £. euzrency 



make 1 Penny, marked d. 
1 
1 
1 
1 
I 



ShiUing, 

Poand, 

Guinea, 

Sovereign, 

Guinea, 



8. 

£, 

gim. 

sdv. 

gain. 



£. 
1 



1 

20 



d. 
1 

12 
240 



qr. 

4 

48 

960 
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Mental Exebcises. 

1. How many farthings in 3 pence ? In 4. pence ? In 6 
pence ? In 8 pence ? In 9 pence ? In 11 pence ? 

2. How many pence in 2 shillings ? In 3 shillings ? In 4 
shillings ? In 5 shillings ? In 6 shillings ? In 10 shillings ? 

3. How many shillings in 2 pounds ? In 7 pounds ? In 10 
pounds ? In 12 pounds ? ^ 

4. How many pence in 8 farthings ? In 16 fardiings ? In 
24 farthings ? In 80 farthings ? In 144 farthings ? 

5. How many shillings in 36 pence ? In 60 pence ? In 96 
pence ? 

6. How many pounds in 40 shillings ? In 80 shillings ? In 
100 shillings ? 

Exercises foe the Slate. 
Art. 6S« To reduce higher denominations to lower. 

1. How many farthings in 17j^. 8s. 9d. 3qr. ? 

orRRATios. ^ In this question, we mtdtiply the 

, 1 7A. 8s. 9d. 3qr. ij£^ by. ^0, because 20 shillings 

20 make 1 pound, and to this product 

Q/ift aVi^iilnmi ^® ^^^d the 8 shillings in the ques- 

•J 4 o snuimgs. ^^^^ ^^ ^^^^^ multiply by 12, be- 

ZJz. cause 12 pence make 1 shilling, and 

^4185 pence. ^ ^^^ product we add the 9d. in 

A ' the question. Again, we multiply 

, hy 4, because 4 farthings make 1 

Ans. 1674 3 farthings. penny, and to this product we add 

the 3qr.. in the question, and we find 
the answer to be 16743 farthings. 

RvLK. — MuUiph/ the highest denomination given by the number re- 
ared of the next lower denomination to make one in the denomination, 
multiplied, and add to the product thus obtained the corresponding de- 
nomination of the mtiltiplicand* Proceed in this way, till the reduction 
is brought to the denomination required by the question. 

Art. 86* To reduce lower denominations to higher. 

2. How many pounds in 16743 farthings ? ' 

QlAcsTioifS.-^Art 85. How do you redace pounds to BhillingsT Why 
multiply by SO t How do yon reduce Bhillincs to pence 1 Why 7 Pence to 
farthings 7 Why t GttineaB to BhilUngs 7 What » the general rule for re- 
daction descending 7 

8 
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omATioir. We firet diride by 4, because 4 far- 

4 ) 1 6748 qr. things make 1 penny, and the result is 

io\>iiQr;^ Q«« ^^^ pence, and the remainder, 3, is 

1 ^ ;4iP oa> «ir. farthbgs. We then divide by 12, be- 

2 0)3488. 9d. cause 12 pence make I shilling, and the 

-* result is 348 shillings, and the 9 le- 

1 72. 88. maining is pence. Lastly, we divide by 

A iwu> o oj o ^' bemuse 20 shillings make 1 pound, 

Ana. 17A. 88. »d. dqr. j^^d the result is 17 JG. 8s. Therefore, 

by annexing aH the remainders to the last quotient, we find the 

answer to be 17 J&. 8b. Od. 3qr. 

Rule. — Divide the lowest denomination given hy the number which 
it takes of that denomination to make one of the next higher; and so 
proceed^ until it is brought to the denomination required. Any remain- 
ders occurring in the successive divisions will be of the same denond- 
nations with the dividends to which they respectively behng. 

NoTx. — In the following exercises in reduction, for the slate, many of 
the questions in reduction ascending ar^ the answers for the questions in 
reduction descending, and conversely. 

3. In 9£. 18s. 7d. how many pence ? 

4. In 2383d. how 'many pounds, &c. ? 

5. How many farthings in 14£. lis. 5d. 2qr. ? 

6. How many pounds in 13990qr. ? 

TROY WEIGHT. 

Art. 87. Troy Weight is the weight used in weighing gold, 
silver, and jewels. 

Table. 



24 Grains (gr.) 
30 Pennyweights 
12 Ounces 


. make 




1 Pennyweij 
1 Ounce, 
. 1 Pound, 


Jht, 


marked 
« 


dwt 

oz. 

lb. 


lb. 
1 = 


• 

OS. 

1 

12 


BS 


dwu 

1 

20 
240 


= 


gr. 
24 

480 

6760 





Questions. — Art 86. How do jon reduce farthings to pence? Why 
divide by 4? How do you reduce pence to Bhillings? Wny 7 Shillings 
to pounds? Why? Woat is the general rule for reduction ascending? — 
Art. 87. For what is troy weight used ? Repeat the table. 
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NoTx. — The original of all weights uaed in England wat a grain or 
com of wheat, gathered out of the middle of the ear ; and being well 
dried, 32 of them were to make one pennyweight, 2D pennyweights one 
ounce, and 12 ounces one pound. But in later times, it was thousht suA 
ficienfto divide the same pennyweight into 24 equal parts, still called 
grains, being the least weight now in common use, from which the rest 
are computed. 

Mental Exercises. 

1. How many grains in 2dwt ? In 4dwt ? In lOdwt. ? 

2. How many pennyweights in 4oz. ? In 6oz. ? In 20oz..' 

3. How many ounces in 21b. ? In 51b. ? In 101b. ? In 
60Ib.? 

4. How many pennyweights in 48gr. ? In 96gr. ? In 
144gr.? 

5. How many ounces in 40dwt ? In 120dwt ? In. 
720dwt. ? 

6. How many pounds in 24oz. ? In 60oz. } In 120oz. ? 
In 480oz. ? In 96oz. ? In lOSoz. ? In 132oz. ? In 144oz. ? 

7. How many grains in 2oz. ? In 4oz. ? In 5oz. ? In 
lOoz.? In20oz. ? InSOoz. ? In40oz. ? In 50oz. ? 

8. How many pennyweights in lib. ? In 21b. ? In 4lb. ? 
In 51b. ? In 71b. ? In lOlb. ? In 121b. ? In 201b. > 

Exercises fob the Slate. 

1. How many grains in 72lb. 2. In 419887 grains, how 
IDoz. 15dwt. 7gr. ? many pounds ? 

OPBULTION. OPBRATIOlt. 

7 2 lb. lOoz. 15dwt. 7gr. 2 4 )419887 gr. 
^^ 2 0) 17495 dwt. Tgr. 

® "^ o 2"°^^^- 1 2) 8 7 4 oz. 15dwt. 



7 2 lb. lOoz. 



1749 5 pennyweights. 

^^ Ans. 721b. lOoz. 15dwt. 7gr. 

69987 
34990 

Ans.4 19887 grains. 

QincsTiONS. -^ What was the original of all weights in Elngland? How 
many of these grains did it take to make a pennyweight 7 How many grains 
in a pennyweight now t How do you reduce pouncb to grains 7 Giye the 
resson of the operation. How do yon redaee grains to pounds t Giye the 
lesson of the operation. 
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3. How many grains in 76dwt. 12gr. ? 

4. How many pennyweights in 1836gr. ? 

5. In 76lb. 5oz. how many grains ? 

6. In 440160 grains how many pounds? 

7. How many pennyweights in 1441b. 9oz. ? 

8. How many pounds in d4740dwt. ? 

9. How many ^pounds in 17895gr. ? 

10. In 31b. loz. 5dwt. 15gr. how many grains ? 

11. A valuable gem weighing 2oz. ISdwt 12gr. was sold 
for 9 1.37 per grain ; what was the sum paid"? 

Ans. • 1923.48. 



APOTHECARIES' WEIGHT. 

Akt. 88. Apothecaries' Weight is used in mixing medi- 
cines. But taedicmes are usually bought and sold by ay(»r- 
dupois weight. 



20 Grains (gr.) 
3 Scruples 
8 Drams 

12 Ounces 



Ik 
1 



1 
12 



Table. 



make 






dr. 
1 
8 

96 



1 Scruple, 
1 Dram, 
1 Oonoe, 
1 Found, 



1 
3 

24 

288 



marked se. or 9 

" dr. or 5 

" ox. or 5 

*< lb. or ]| 

g». 

» 20 

« 60 

» 480 

» 6760 



Mental Exercises. 

1. In 40 grains how many scruples ? In 60gr. ? 
In 140gr. ? In 200gr. ? In 240gr. ? In 260gr. ? 

2. In 5 scruples how many grains ? In lOsc. ? 
In lOOsc. ? In 8sc. ? In 12sc. ? In SOsc. ? In 

3. In 3 drams how many scruples ? In lOdr. ? 
In20dr.? In30dr.? In40dr.? In50dr.? In 

4. How many pounds in 48oz. ? In 96oz. ? 
Inl728oz.? In32oz. ? In 64oz. ? In 84oz. ? 

5. How many ounces in 24dr. ? In 64dr. ? In 
144dr. ? In 120dr. ? 



In 120gr. ? 
In 300gr. ? 
In40sc.? 
30sc. ? 

In 17dr. ? 
eOdr.? 
In 144oz. ? 

96dr.? In 



QuBmoirt.~Art 88. For what w «potiieeariei' weight med? Bj wfcal 
weight are medicines usnallj bought and sold t Repeat the table. 
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Exercises fob the Slate. 
1. In 401b. 8oz. 5dr. Isc. 2. How many pounds in 



Tgr., how many grains ? 



234567 grains ? 



OPBRATION. 

4 lb. 8oz. 5clr. Isc. 7gr. 
12 

4 88 ounces. 
8 



OPSRATTOlf. 



3909dram8. 

d 



117 28 scruples. 
20 



20) 234567 gr. 
3) 11728 sc. 7gr. 
8)3909dr. Isc. 
1 2) 488 oz. 5dr. 
* 401b. 8oz. 

Ans. 401b. 8oz. 5dr. Isc. 7gr. 



Ans. 2 3 4 5 67 grains. 

3. How many scruples in 761b. ? 

4. How many pounds in 218889 ? 

5. How many grains in 1441b. ? 

6. How many pounds in 829440gr. ? 

7. In 121b 8§ 33 IB 18gr. how many grains ? 

8. In 73178 grains how many pounds ? 

9. How many doses are there in 7S 63 2B of tartar 
emetic, admitting 20 grains for each dose ? Ans, 188. 

AVOIRDUPOIS WEIGHT. 

Art. 89. Avoirdupois Weight is used in weighing almost 
every kind of goods, and all metals except gold and silver. 

Table. 



16 Drams (dr.) make 


1 Ounce, 


marked oz. 


16 Ounces " 


1 Pound, 


" lb. 


28 Pound* «« 


1 Quarter, 


" qr. 


4 Quarters <' 


1 Hundred Weight, 


" cwt. 


20 Hundred Weight '* 


1 Ton, 


y " T. 




OK. 


dr. 




lb. 1 


— 16 


qr. 


1 -» 16 


» 256 


ewt. 1 =» 


28 » 448 


» 7168 


T. 1 =» 4 » 


112 » 1792 


» 28672 


1 » 20 » 80 »s 


2240 ^ 35840 


» 673440 



QuxsTioiTB. — How do TOO rednce pounds to grains t What ia the reason 
for the operation 1 How do you reduce grains to poands ? Give the reason 
of the operation. — Art 89. For what ia aToirdupoia weight used? Recite 
the toUe. 

■ 8* 
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Note. — Bj a late law of MasBachosettf, the cwt contains lOOlb., in- 
stead of 1121b., and 251b. are considered a quarter of a cwt. in most of the 
United States, except at the custom-houses, where gross weight is used io 
collecting duties. 

Mental Exercises. 

1. How many drams in 3oz. ? In 7oz. ? In lOoz. ? In 12oz. ? 

2. How many ounces in 101b. ? In 151b. ? In 121b. ? In 1001b. i 

3. How many pounds in 2 quarters ? In 3qr. ? In 20qr. ? 

4. How mslny quarters in lOcwt ? In 16cwt ? In 17cwt. l 

5. How many tons in SOcwt. ? In lOOcwt. ? 1b 60Ocwt ? 

6. How many hundred weight in 16qr. ? In 48qr. ? In 96qr. ? 

7. How many quarters in 56 pounds ? In 1401b. ? In 1961b.? 

Exercises fob the Slate. 

1. How many pounds in 176T. 2. In 3962431b., how 
17cwt 3qr. 151b. ? many tons ? 

opaaATioxr. ' opaaAnoN. 

1 7 6 T. 17cwt 3qr. 151b. 2 8) 396243 lb. 
^^ 4)14151 qr. 151b. 



3537hundred weight 2 0)353^ cwt 3qr. 

1 7 6 t. 17cwt 



14151 quarters. 

2 8 Ans. 176T. 17cwt 3qr. 151b. 



113213 
28303 



Ans. 3 9 624 3 pounds. 

3. In 16T. 19cwt. Oqr. 101b. lloz. 5dr. how many drams? 

4. In 9722549 drams how many tons ? 

5. In 679cwt how many pounds? 

6. In 760481b. how many cwt. ? 

7. What cost 17cwt 3qr. 181b. of beef, at 7 cents per 
pound ? Ans. $ 140.42. 

8. What cost 48T. 17cwt of lead, at 8 cents per pound ? 

Ans. 9 8753.92. 



Questions. — How many pounds are now allowed for a cwt^ and how 
many for a quarter of a ewt., in most Of th^ United Stated, in baying aiid iell- 
in? articles by weight? How many at the custom-hocMes t How do yoQ 
reduce tons to drams T Give the reason foi^ the operation. How do yoa 
redace drams to tons ? What is the reason for the operation ? 
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CLOTH MEASURE. 

Abt. 90* Cloth Measure is used m measuring cloth, rib- 
bons, lace, and other articles sold by the yard or ell. 

Tablb. 

Qi Inches (in.) make 1 Nail, marked na. 

4 Nails '< 1 Quarter of a yard, " qr. 

4 Quajtets " 1 Yard, " yd 
3 Quarteis " 1 Ell Flemish, " R F. 

5 Quarteis " 1 £11 English, <*£.£. 

NoTX.— The Ell French is not in use. 



qr. 



na. In. 

1 - 9i 



E.F. 1 =. 4 — 

7d. 1 » 3 -a 13 — 37 

E.B. 1 » 1| » 4 » 16 « 36 

1 » U — 1} -a 5 -a 20 » ^ 45 

Mental Ezbbcises. 

1. In 2 quarters how many nails ? In 5qr. ? In 6qr. ? In 
20qr.?' In25qr.? In30qr.? In40qr.? 

2. In 3 yards how many quarters ? In 7yd. ? In 8yd. ? 
In 14yd. ? In 19yd. ? In 100yd. ? In 200yd. ? 

3. How many quavers in 8 nails ? In 20na. ? In 48na. ? 

4. How many yards in 20 quarters ? In 40 qr. ? In lOOqr. ? 

EXEBCISES FOB THE SlATE. 

1. How many nails in 47yd. 2. In 765 nails how many 
3qr. 1 na. ? yards ? 

OPSBATION. OPBRATION. 

47yd. 3qr. 1 na. 4)76 5na. 



4 



4) 1 9 1 qr. Ina. 



191 quarters. a 7^ •• « 

A Ans. 4 7 yd. 3qr. Ina. 



4 

Ans. 7 6 5 nails. 



QuESTioirs.— Art 90. For what !• cloth measure used? Ref»eat the table. 
Is tile ell French now in use t How do you redace yards to nails? Give 
the reason for the operation. How do you reduce nails to yards 1 What is 
the reason for the operation f 
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3. In 144yd. 3qr. how many quarters ? 

4. In 579 quarters how many yards ? 

5. In 17 E. E. 4qr. 3na. how many nails ? 

6. In 359 nails how many ells English ? 

7. In 126yd. Oqr. 3na. how many nails ? 

8. In 2019 nails how many yards ? 

9. What cost 49yd. 3qr. of cloth, at J 2.17 per quarter of 
a yard ? -^.ns. $ 431.83. 

10. What cost 144yd. Iqr. 3na. of cloth, at 25 cents per 
nail ? Ans. 9 5TI.16. 

LONG MEASURE. 

Art. 91. Long Measure b used in measuring distances, or 
where length is required without regard to hreadth or depth. 

Table. 



12 Inches (in.) 


make 1 Foot, marked 


ft. 

1 


3 Feet 


(( 


1 Yard, 




yd. 


5(1 Yards, or 16} Feet, 


(( 


1 Rod, or Pole, " 




rd. 

J9 


40 Rods 


(( 


1 Furlong, " 




fur. 


8 Furlongs, or 320 Rods, " 


1 MUe, 




m. 

1 


3 Miles 


(( 


1 League, " 




lea. 


69(1 Miles (nearly) 


(( 


1 Degree, ^ ^ " 




deg. or' 


360 Degrees 


(i 


1 Circle of the Earth. 










a. 
yd. 1 


BS 


13 




Id. 


1 » 3 


aess 


36 


fur. 


1 


« 5i — 161 


ea 


198 


m. 1 «=» 


40 


«s 220 ==- 660 


t^B 


7920 


1 » 8 « 


320 


» 1760 » 5280 


s=^ 


63360 



Mental Exercises. 

1. How many inches in 4 feet.? In 10ft. > In 12ft. ? In 20ft.? 
3. How many feet in 2 yards? In 5yd.? In 20yd. ? In 18yd.? 

3. How many rods in 2 furlongs ? In 8fur. ? In Ifur. ? In 
30fur. ? In lOOfur. ? In 200fur. ? In 400fur. ? 

4. How many leagues in 9 miles? In 21m. ? In 81m. ? In 
144m.? In 40m.? In 50m. ? In 80m.? 

5. How many furlongs in 120 rods ? In 360rd. ? In 1440rd. ? 

6. How many yards in 99 feet ? In 66ft. ? In 144ft. ? 

7. How many feet in 108 inches ? In 144in. ? In 1728in. ? 



QvxsTioirs. — Art. 91. For what is long measure asedT Repeat the tkble. 



Exercises fob the Slate. 
1. In 87deg. 56iil 7fur. 37r(L 12ft 9in. how many inches ? 

OPBRATIOlt. 

8 7 deg. 56m. 7fur. 37rd. 12ft. 9in. 

^ ^ * 2. In 386717319 inches how many 



7 8 9 degrees ? 

527 



OfBUmON. 



43j ^ 1 2 )386717319 inches. 

6102Jmaes. 16A)32226443ft. 3in. 
8 2 2 



48827 fur. 38 ) 64452886 [I2ft 6in. 

^^ 40) 19531 17rd. 25-^2=1 



40 



1953117iods. 



* ^ V~- .8) 48827 fur. 37rd. 

11718704 69i)6103ra.8for. 



2 2 



1953118 

976558^ 189)12206 

32226442 J ft. 87deg.ll3-s-2==: 
12 . [56m.4fur. 



386717819in. Ans. 87deg. 56m. 4fitf. 37rd 12ft. 6in. 

3 _8 

87 56 7 37 12 9 Ans. 

NoTX.— To mnldply by i, we take i of the multiplicand. — To 
divide bj 16^, we firat reduce both the dWiaor and dividend to halves, 
and then divide, and the remainder being 25 half-feet, we take half of 
it fbr the true remainder &= 13ft. 6m. We adopt the same prinoiplo 
in dividing bj 69^; the remainder being 113 half-miles, we divide 
them bj S, and the quotient as 56 miles 4 iiirloDn. Bj adding the 3 
inches to the 6 inches, and Uie 3 flvlongs to the 4 uirlongs, we obtain the 
true answer. 

3. In 47 miles how many feet ? 

4 In 248160 feet how many miles ? 

5. In 78deg. 50m. 7fur. 30r(cl. 5yd. 2ft. lOin. how many 
inches } 

6. How many degrees in 346704154 inches ? 




and find the true remainder 1 How do you obtun the true answer in examples 
ofthiskindT 
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SURVEYORS' MEASURE. 

Art. 09. This measure is used by surveyors in measuring 
land, roads, &c. 

Table. 



7i% Inches (in.) make 


i 1 Link, 


marked 


h. 


25 Links ^< 


1 Pole, 


« 


P- 


100 Links, 4 Poles, or 66 Feet, '< 


1 Chain, 


<i 


cha. 


10 Chains '< 


1 Furlong, 


<c 


fur. 


8 Furlongs, or 80 Chains, « 


1 Mile, 


IC 


m. 




li. 




in. 


^ 


1 


•=■ 


7a 


eha. 1 


» 25 


ssa 


198 


lur. 1 — • 4 


» 100 


ss 


793 


ni. 1 » 10 » 40 


«n 1000 


BS 


7920 


1 « 8 » 80 » 320 


^ 8000 


aea 


63360 



NoTx. — An en^neer's chain is usuallj 100 feet in length, containing 
120 links, each 10 mches long. 

Mental Exercises. 

1. In 2 poles how many links? In 4 poles? In 7 poles? 
In 20 poles ? In 30 poles ? In 50 poles ? In 100 poles ? 

2. In 5 chains how many links? In 8cha.? In lOcha.? 
In 15cha. ? In 20cha. ? In 24cha. ? In 36cha. ? 

3. In 4 furlongs how many chains ? In 6fur. ? In llfur. ? 

4. How many poles in 50 links ? In 751L ? In 12511. ? 
In 20011.? In 22511. ? In 30011. ? In400li.? 

Exercises for the Slate. 

1. How many links in 7in. 2. In 61630 Hnks how many 
5fur. 6cha. 3011. ? miles. 

OPBKATXOir. OPjnATIOir. 

7m. 5fur.. 6cha. 30U. 1 0) 61630 li. 

— 1 )616 cha. 301L 

^\^^^^^ • 8)61^fur. 6cha. 

eie chains. '^ ^' ^^'^' 

100 Ans. 7m. 5fur. 6cha. 301i. 

6 1630 links, Ans. 

Questions. — Art. 92. For what b sarveyors' measare used t Recite the 
table. How do you reduce miles to links 7 What is the reason for the oper- 
ation 1 How do yoa reduce inches to chains ? To miles 7 Giye the reason 
of the operation. 
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3. How many miles in 4386 chains ? 

4. In 54m. 66cha. how many chains ? 

5. In 75m. 49cha. how many poles ? 

6. How many miles in 24196 poles ? 

7. How many links in 7m. 4fur. 30rd. ? 

8. How many miles in 60750 links ? 

SQUARE MEASURE. 

Art. 03* Square Measure is used in measuring surfaces 
of all kinds, such as land, flooring, plastering, &c.<, where 
length and breadth only are considered. 



144 Square inches 
9 Square feet 
30^ Square yards 
272| Square feet 
40 Square rods or poles 
4 Roods, or 160 Poles, 
640 Acres 



Table. 

make 1 Square foot, 
" 1 Square yard, 

1 Square rod or pole, 
1 Square rod or pole, 
1 Rood, 
1 Acre, 
. 1 Square mile. 






A. 
&M. I 

1»640: 



R. 
1 
4 

2560 



P- 
1 

40 

160 

102400 



yd. 
1 
30i< 
1210 
4840 < 
3097600 '- 



ft. 

1: 

9, 

272i. 

10890' 

43560 : 

27878400' 



marked ft. 
" yd. 

" p. 

" I 

" A. 
" S. M 

!n. 

144 

1296 

39204 

1568160 

6272640 

4014489600 



A square is a figure haviug four equal 
sides, and four right angles. 

In this diagram, the large square repre^ 
sents a square yard, and each of the smaller 
squares within it represents one square /oo^. 
Now, since there are three rows of small 
squares, and three square feet in each row, 
there will be 3 times 3 =» 9 sq. ft, in the 
large square. But the large square is 3fl. 
in length, and 3ft. in breiSth ; hence. To 
find the contents of a square, multiply its length by its breadth. 



H 







Square 
foot. 










■ 





QuKSTioirs. — Art. 93. For what is square measure used? Repeat the 
table. What is a square ? How may the cootents of a square be found t 
Explain by the disgraro the reason of the operation. How do you find the 
contents of all figures having four right angles? Describe a square foot 
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MsiffTAL EXBBCISES. 

1. In 2 square feet how many square inches ? In 4 square 
feet ? In 5 square feet ? In 20 square feet ? 

2. In 3 square yards how many square feet ? In 10 sq. yd. ? 
In 20 sq. yd.? In 50 sq. yd. ? In 100 sq. yd. ? 

3. In 5 roods how many poles ? In 20 roods ? In 30 roods ? 

4. In 7 acres how many roods ? In 24 acres ? In 40 acres ? 

5. How many roods in 80 sq. rods ? In 160 sq. rods ? 

Exercises fob the Slate. 
1. How many square inches in 12A. 3B. 24p. 144ft. 72in.? 

OPBKATION, 

1 2 A. 3R. 24p. 144ft. 72in. 

5 1 roods. 
40 



2064 poles. 

2 7 2 f ^u'^^'/rJ'' "'J^^P^y ^7 i ^ 

* take i of the multipliGand. 

14452 
4129 

516 

5 6 2 6 8 feet. 
144 



2248274 
2248279 
562068 



Ans. 809 37 8 64 inches. 

. 2. In 80937864 square inches how many acres ? 

OPBRAnOlt. 

144) 80937864 inches. 

272i)562068ft.72in. 
4 4 

108 9) 224827 2 fourths of a foot. 

40) 2064 poles. 576 -j- 4 = 144ft. 
4)51R.24p. 
Ans. 1 2 A. 3R. 24p. 144ft. 72in. 



QuxsTioirs. — How do you reduce acres to 8(^uare inches ? Give the reason 
for the operation. How do yon reduce square inches to acres 7 What ia the 
reason for the operation 7 How do jou muitiplj by } 7 
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NoTX. — To diyide by 272|, we first reduce both the diyiior Irnd diTi- 
dend to fourths^ and then diyide. The quotient is whole numbers, and 
the remainder fourtksj which we reduce to whole numbers by. dividing 
by 4. 

3. In 49A. 3R. 16p. hew many square feet? 

4. In 2171466 square feet how many acres? 

5. What IS the value of 365A. 3R. 17p. at 9 1.75 per 
fiquare rod or pole ? Ans. 9 102,439.75. 

6. Sold a valuable piece of land, containing 3A. IR. 30p., 
at 9 1.25 per square foot; what was received for the land ? 

Ans. 9 187,171.87,5. 

7. In a tract of land 12 miles square, how 'many square 
miles ? How many acres ? Ans. 92160 acres. 

8. In 18A. OR. 16p. how many square feet ? 

Ans. 788436 square feet 

9. Purchased 48A. SR. 14p. of land for 9 2.25 per square 
rod, and sold the same' for $3.15 per square rod; what did I 
gain by my bargain ? . Ans. 9 7032.60. 

CUBIC OR SOLID MEASURE. 

Art. 94» Cubic or Solid Measure is used in measuring 
such bodies or things as have length, breadth, and thickness ; 
as timber, stone, dec. 

Tablb. 

1728 Cubic inches (cu. in.) make 1 Cubic foot, marked ea. ft. 

27 " feet «« 1 «« yai^^ u cu.yd. 

40 « feet " iTon, " T. 

16 « feet " 1 Cord foot, " c. ft. ' 

liSJtk'^l « 1 Cord of wood. " C. 

ft. in. 

yd. 1 =- 1728 

T. 1 «= 27 = 46656 

C. 1 s 1^ » 40 ^ 69120 

1 » ^ = 4|^ » 128 » 221184 

Note. — A pile of wood 8ft. in length, 4ft. in breadth, and 4ft. in 
height, contains a cord. — Also, one ton of timber, as usuallj surveyed, 
contains 50^ cubic or solid, feet. 



Questions. — How do yon diyide by 272| t Of what denomination is the 
remainder ? How is the true remainder found ? -9- Art. 94. For what is cnbic 
measure used 7 Recite die table. What are the dimensions of a pile of 
wood containing 1 cord? How many solid feet does a ton of timber contain, 
■s nsnally sunreyed ? 









f 




1 


III 

m 


:i^ 


1,1 '>^-" 



A etibe is a solid body with ni 
•quani and equal sides. 

If the sides of a cube are 3ft. long, 
3ft. wide, and 3ft. Ihlck, as repie- 
seated in this diagram, it is called a 
cubic or solid yard. Now, since eadi 
side of a cubic jaid contains S sq. ft. 
of surface (Art. 93), it is plain, if a 
block be cut off fioni one side, otu foot 
thick, it can be divided into 9 solid 
' I ' = ' ' blocks with sides 1 foot in length, 

bi^adth, and thickness, and therefon 
will contain 9.aolid feet ; and since the whole block or cube ie Tnna 
feet thick, it must contain 3 Lines 9 = 27 solid feet; for 3ft. X 3ft- 
X 3ft. — 37 solid feet. Hence, To find the amlenU of a cubic or tolid 
body, mvUiplii iU length, breadlh, md tbkkneu together. 

Mental Exercises. 
1. In S cubic feet how many cubic inches? Iii4cu.it? 
3. In 3 cubic yards how tnsny cubic feet ? In 10 cu. yd. ? 

3. In S.cord feet how many cubic feet.' In 6 cord feet?. 

4. In 2 cords of wood how many cubic feet ? In 6 cords ? 

6. How many cords of wood in 64 cord feet? In 96 c. ft.? ■ 
6. How many tons in 80 cu. f\. of timber ? In 160 cu. ft. I 

EZSBCISGS FOB THE SlaTE. ' 

1. In 46 cu. yd. and 15 cu. 2. In 2265408 cubic inches 

ft how many cubic iachea ? how many cubic yards ? 

48yd. 15ft. 1 7 2 8) 8 3 e's^o's cu. in. 
-^ 2 7 ) 131 1 cu. ft. 

3 ■* * Ans. 4 8 yd. 15ft. 

fsTi feet. 
1728 
■ 104B8 



Ans. 2 3 6 5 4 8 inches. 



triSTiOR). — Wfamt it aruba 1 How do joa End tli 
e the reuon for the operation. Deicritw ■ cubic foi 
in (a culiic iocliei I Gits the reuon Tor the open 
:a cubic inchei lo cubic yard) t Give the region fo 
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3. In 45 cords of wood how many cubic inches ? 

4. In 9953280 cubic inches how many cords of wood ? 

5. How many cubic feet in a pile of wood 15fl. long, 4fL 
wide, and 6^ft. high ? How many cords ? Ans. 3C. 6 cu. ft 

6. How many cubic inches in a block of marble 4ft. long, 
3^fl. wide, and 2ft. thick ? Ans. 44928. 

7.. In a room 14fl. long, 12fl. wide, and 8fl. high, how 
many cubic feet ? Ans. 1344. 

WINE MEASURE. 

Art. 9S« Wine Measure is used in measuring all kinds of 
liquids, except milk, ale, and beer. 

This measure is also used by government in collecting' 
duties. 

Table. 



4 Gills (gi.) 


make 1 Pint, 


marked pt. 


2 Pmts 


" 1 Quart, 


, " qt. 


4 Quarts 


" 1 Gallon, 


" gal. 
" bar. 


32 Gallons 


" 1 Barrel, 


42 Gallons 


" 1 Tierce, 


" tier. 


63 Gallons 


" 1 Hogshead, 


" hhd. 


2 Tieioes 


" 1 Puncheon, 


" pun. 


2 Hogsheads 


" 1 Pipe or Butt, 


" pi.. 


2 Pipes, or 4 Hogsheads, 


" 1 Tun, 


" tun. 




qt. 


1 «" 4 


t 


gal. 1 = 


2 » 8 


tier. 


1 = 4 == 


8—32 


hhd. 1 


= 42 =« 168 =s 


336 =» 1344 


pun. 1 *^ Ig 


= 63 = 252 =s 


504 == 2016 


pi. 1 = U = 2 


= 84 = 336 = 


672 = 2688 


tun. 1 = IJ = 2 = 3 


= 126 = 604 = 


1008 » 4032 


1=:2»3 «4 =6 


=^252 s= 1008 = 


2016 «r 8064 



NoTK. — ^^We have no statute specifying how manj galloiA a hogshead, 
tierce, or pipe shall contain. 

The standard unit of Liquid Measure adopted by the government of the 
United States is the Winchester* Wine Gallon, which contains 231 cubic 
inches. The Imperial Gallon now adopted in Great Britain contains 
277.274 cubic inches. 



* Called ^Winchester gallon" because the standard measures were 
kept at Winchester, England. 

QoxsTioirs. — Art. 95. For what is wine measure used T Repeat the table. 
. Does the law specify the number of gallons in a hogshead, tierce, or pipe 7 
' How many cubic inches in the standard wine gallon in the United States t 
In Great Britain t 
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Mental Exercises. 

1. In 8 pints how many gills ? In 5 pints ? In 9 pmts ? In 

11 pints? 
^ 2. In 4 quarts how many pints? In6quart8? In8quarts? 

In 12 quarts ? 

8. In 5 gallons how many quarts ? In 7 gallons? In 10 

gallons ? 

4. In 2 hogsheads how many gallons? In 4 hogsheads? 

In 6 hogsheads ? 

5. How many quarts in 8 pints ? In 10 pints ? In 16 pints ? 
In 20 pints? 

6. How many gallons in 12 quarts ? In 18 quarts ? In 24 
quarts ? In 32 quarts ? 

Exercises for the Slate. 

1. In 47 tuns of wine how 2. In 379008 gills how 

many gills ? many tuns ? 



oPBunoir. 

47 tuns. 


OFXRAnOlf. 

4)379008gi. 


4 


2)94752pL 


188 hogsheads. 
68 

564 
1128 


4)47376 qt. 


68) 11 844 gal. 
4)188hhd. 


11844gaUons. 


Ans. 47 tuns. 


4 




4737 6 quarts. 
2 




9 47 52 pints. 
4 . 


• 



Ans. 379008 gills. 

3. Reduce 197 tuns 8hhd. 60gal. 8qt. Ipt to gills. 

4. In 1596604 gills how many tuns ? 

5. What will 7 hogsheads of wine cost, at 5 cents a pint? 

Ans. % 176.40. 

6. What cost 18 tuns Ihhd. 47gal. of oil, at % 1.25 per gal- 
lon? Ans. $ 5807.50. 

Questions. — How do yoa reduce tons to gills T Give the reason of the 
operation. How do you reduce gills to gallons T To hogsheads Y To tuns t 
Give the reason for the operations. 



\ 



"x 
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ALE AND BEER MEASURE. 

Art. 96« Ale and Beer Measure is used in measuring 
milk, ale, and beer. 

Table. 



2 Pints (pt.) make 


1 Quart, 




marked qt. 


4 Quarts *< 


1 Gallon, 




gal. 


32.Gallons " 


1 Barrel, 




" bar. 


54 Gallons « 


1 Hogshead, 




" hhd. 


2 Hogsheads «< 


1 Butt, 




" butt. 


2 Butts, or 4 Hogsheads, ** 


1 Tun, 




" tun. 






qt. 


PL 


* 


gal. 


1 


» 2 


bu. 


1 » 


4 


» 8 


hhd. 1„ 


»: 32 » 


128 


» 256 


butt. 1 « lif 


» 54 » 


216 


» 432 


ton. 1 B 2 s ?i 


» 108 » 


432 


» 864 


1 » 2 » 4 » 6| 


» 216 » 


864 


» 1728 



NoTX. — The Barrel in Massachusetts contains 32 gallons. The Ale 
€rallon contains 282 cubic or solid inches. 

Mental Exercises. 

1. In 6 quarts how many pints? In 11 quarts? In 13 
quarts ? In 15 quarts ? 

2. In 3 barrels how many gallons ? In 4 bar. ? In 5 bar. ? 

3. In 2 hogsheads how many gallons ? In 10 hogsheads ? 
In 20 hogsheads ? 

4. How -many quarts in 10 pints ? In 12 pints ? In 16 
pints ? In 18 pints ? 

Exercises for the Slate. 

1. How many quarts in 76 2. In 16416 quarts how 

hogsheads ? many hogsheads ? 

OrWRAnOK. OPBRATION. 

76 hhd. 4 )16416 qt. 

-il 5 4) 4 104 gal. 

38 0^ Ans.7 6hhd. 

4104 gallons. 
4 



Ans. 164 16 quarts. 



QuxsTioNS. — Art 96. For what is ale and beer measure used ? Repeat the 
taUe How many cubic inches in a gallon of ale ? How do you reduce 
honheads to pints ? Give the reason of the operation. How do you reduce 
Dints to barrels T To tuns ? What is the reason for the operation t 




REDUCTION. 
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i. 17gaL Ipt how many pints ? 

in 7481 pints? 
id. 18gal. of beer, at 4 cents a quart ? 

Ans. 9 63.36. 
^r gallon, what will IShhd. of ale cost ? 
^ Ans. • 145.80. 



td. 



DRY MEASURE. 

Art. 07« This measure is used in measuring gram, fruit, 
salt, coal, &c. 

Table. 



3 Pints (pt.) 




make 


1 Quart, 


mi 


irk( 


" I 


8 Quarts 




«s 


1 Peck, 




M 


4 Pecks 




it 


1 Bushel, 




U 


8 Bushels 




H 


1 Quarter, 




« 


qt. 


36 Bushels 




it 


1 Chaldron, 

qt. 




<( 


ch. 

5- 






Pk. 


1 


■Oi 


\ 


3 


bo. 




1 


» 8 


■a 




16 


ch. I 


cai 


4 


^ 39 


■0 




64 


1 » 36 


Bsa 


144 


— 1159 


cai 




3304 



NoTX. — A Winchester Bushel is ISJ inches in diameter, and 8 inches 
deep. The Standard Gallon in dry measure contains 26^ cubic 
inches. 

Mental Exercises. 

1. In 2 quarts how many pints ? In 5 quarts ? In 7 quarts ? 
In 13 quarts ^ 

2. In 3 pecks how many quarts ? In 6 pecks ? In 9 pecks ^ 
In 12 peckis ? 

3. In 5 bushels how many pecks ? In 10 bushels ? In 15 
bushels ? In 20 bushels ? 

4. How many pecks in 16 quarts ? In 25 quarts ? In 36 
quarts ? In 64 quarts ? 

5. How many chaldrons in 72 bushels? In 144 bushels? 
In 180 bushels ? 



QvKSTioFS. — Art 97. For what is dry measure used? Recite the table. 
What is the size of tb* Winchester bushel 7 How many cubic imcfaes in a 
gallon, dry measure 7 Which is the larger, the gallon, dry measure, or the 
wine gallon of the United States 7 



fftot.X] 
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Exercises for the Slate. 



1. How many quarts in 
^ch. 8bu. 3pk. and 3qt. ? 

OPSHATIOir. 

4 9 ch. 8bu. 3pk. 3qt. 
36 

302 
147 



17 7 2 bushels. 
4 



7 9 1 pecks. 
8 



2. In 56731 quarts how 
many chaldrons ? 

fPSRATIOIf. 

8 )56731 qt. 

4)7 091 pk. 3qt 

3 6) 1*772 bu. 3pk. 

4 9 ch. 8bu. 

Ans. 4 9 ch. 8bu. 8pk. dqt 



Ana. 567 31 quarts. 

8. Reduce 97ch. 30bu. 2pk. to quarts. 

4. In 112720 quarts how many chaldrons.' 

5. How many pints in 35bu. Ipt. ? 

6. Reduce 2241 pints to bushels. 

7. Reduce 18qr. 3pk. 5qt to quarts. . 

8. How many quarters in 4637 quarts ? 

9. In 19bu. 3pk. 7qt. Ipt how many pints ? 
10. In 1279 pints how many bushels ? 

MEASURE OF TIME. 

Art. 08. This measure is applied to the various diyisions 
and subdivisions into which time is divided. 



Table. 



60 Seconds (see.) 
60 Minutes 
24 Hours 

7 Days 

4 Weeks 
13 Months, 1 dav, 6 horns, or 

365 days, 6^our8, 
12 Calendar Months 



make 



a 
it 

\- 

tt 



1 Minute^ 
1 Hour, 

1 Day, 
1 Week, 
1 Month, 

1 Julian Tear, 

1 Year, 



marked m, 
" h. 
" da. 
w. 
mo. 



tt 
tt 



ti 



ft 



7- 
J- 



Questions. — How do you reduce chaldrons to pints 7 Give the reason. 
How do you reduce pints to bushels t Give the reason. — Art 9S. To what 
is the measure of time applied 1 Repeat the table. 
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ALSO, 








W. 


d. 


h. 




mo. 


da. 


h. 






58 


1 


6 


« 


. 13 


1 


6 


sa 1 Julian Tear. 


da. 




h. 




m. 




aee. 






365 




5 




48 




67 


— 1 Solar Year. 


da. 




k 




m. 




■ee. 






365 




6 









1*4 


» 1 Sidereal Year. 
















m. 


see. 












h. 




1 =» 


60 










da. 


1 


ES 


60 r= 


3600 






w. 




1 


« 24 


S3 


1440 = 


86400 




■10. 


1 


ss 


7 


= 168 


S=S 


10080 = 


604800 


T. 


1 -B 


4 


^ 


28. 


=3 672 


SS 


40320 r=s 


2419200 


1 


K 






365i 


= 8766 


s=s 


525960 =: 


31557600 



NoTX. — The trae eolar year is the time measured from the son's leaT- 
inc either equinox or solstice to its return to the same again. A peri- 
odical year is the time in which the earth revolyes round tncf sun, and is 
365d. 6h. 9m. 14^ec., and this is often called the sidereal year. The 
ciyil year is that which is in common ns9*amon{|[ the different nations of 
the world, and contains 365 days for three years in succession, but every 
fourth year it contains 366 days. When any year can be divided by four, 
without any remainder, it is leap year, and has 366 days, except the last 
year of those centuries which cannot be divided by 4; .as the fifteenth, 
seventeenth, and nineteenth centuries. The days in each month are 
stated in the following lines : — 

" Thirty dajrs hath September, 
April, June, and NoTember ; 
And all the rest have thirty-one, 
Save February, which alone 
Hath twenty-eight ; and this, In fine. 
One year in four hath tweaty-nine.*' 

Mental Exercises. 

1. In 8 minutes how many seconds ? In 5 minutes ? In 10 
minutes ? 

2. In 2 hours how many minutes ? In 4 hours ? In 8 
hours-? 

3. In 4 weeks how many days ? In 6 weeks ? In 9 weeks ? 
In 12 weeks ? 

4. In 2 days how many hours ? In 3 days ? In 7 days ? 
In 11 days? 

5. Hcg¥ many weeks in 21 days ? In 30 day&f ? In 50 
days ? In 84 days ? 

Questions. — What is a true solar year T What is a sidereal year 7. What 
is a civil year ? How many days in a solar year? In a sidereal year? In 
a ciTil year ? What is leap year ? How often do we have leap year ? Re- 
peat the lines on the days of the month. 
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Exercises fob the Slate. 

1. How many seconds in 2. In 31556937 secoxids 

365da. 5h. 48m. 57sec., or how many days .' 
one solar year ? 

OPERATION. OPBRATIOH. 

3 6 5da.5h.48m.57sec. §0) 31556937 

^^ 60 )52 5948 m.57sec. 

m^ 24)8765h. 48m. 
7 3 ' 

r-r-jT, ~ 3 6 5da.5h. 

87 6 5 hours. 

— Ans. 365da. 5h. 48m. 578ec. 



52 5 94 8 minutes. 
60 



Ans. 31556937 seconds. 

3. Reduce 296da. 18h. 32m. to minutes. 

4. In 427352 minutes how many days ? 

5. How many seconds in 30 solar years 262da. 17h. 28m. 
42sec. ? 

6. In 969407832 seconds how many solar years ? 

7. How many weeks in 684592 minutes ? * 

8. In 67w. 6da. 9h. ^m. how many minutes ? 

* 

CIRCULAR MEASURE OR MOTION. 

Art. 99. Circular Measure is used in reckoning latitude 
and longitude, in computing the revolutions of the planets round 
the sun, and in the division of circles. 

« 

Table. 



60 Seednds (") make 
60 Minutes " 
30 Degrees " 
12 Signs, or 360 Degrees, " 

» 


1 Minute, marked ' 
1 Degree, " *> 
1 Sign, r «. S. 
Tbe Circle of the Zodiac, '' C. 


o 

s. . 1 
a 1 « 30 

1 « 12 :»» 360 


l' 
= 60 
^ 1800 
=a 21600 


tfo 

« 3600 
» 108000 
« 1296000 



QvKSTiovB. — How do you reduce yean to secondi 7 Give the reason 
of the operation. How do you reduce seconda to days ? To years? Gire 
theraason of the operation. —Art 99. For what is circular measure usedY 
Repeat the table. 
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Mbntal Exercises. 

1. In 3 minutei^ how many seconds? In 5? In 8? 
In 10? 

2. In 2 signs how many degrees ? In 4 signs ? In 6 
signs ? In 9 signs ? 

3. How many degrees in 120' ? In 180' ? In 360' ? 

4. How many signs in 90"^ ? In 120"^ ? In 600"" ? 

Exercises for the Slate. 

1. How many minutes in 2. In 20937 minutes how 

lis. .18** 57' ? many signs ? 

. OPXBATIOII. ■ OPBRATION. 

lis. 18^ 57' 60 )20937 ' 

^Q 30)348° 57' 

8 4 8 degrees. 1 X S; 18** 

60 



Ans. 20 9 37 minut^. Ans. 1 IS. 18** 57'. 

3. In 27S. 19** 51' 28" how many seconds ? 

4. How many signs in 2987488 seconds ? 

MISCELLANEOUS TABLE. 

Art. lOO. This table embraces a variety of things of 
practical importance to the pupil, all of which are more or^ 
less used in business. 



12 Units, or things, 


DUake 1 Dozen. 


12 Dozen, or 144, 




1 Gross. ^ 


12 Gross, or 144 Dozen, 




1 Great Gross. 


20 Units, or things, 




1 Score. 


24 Sheets of paper 




1 Quire. 


20 Qnires 




1 Ream. 


56 Pounds 


Ci 


1 Firkin of bittter. 


112 Ponnds 




1 Barrel of raisins. 


196 Ponnds 




1 Barrel df flour. 


200 Pounds 




1 Barrel of pork. 


200 Ponnds 




1 Barrel of beef. 


200 Pounds of shad or salmon 




1 Barrel in N. Y. and Conn. 


30 Gallons 




1 Barrel offish in Massachusetts. 



QuKSTiONB. — How do 
of the operation. How 



» yoa redace signs to seconds 7 Give the reason 

, do you redace seconds to degrees t To signs f 

Give the reason of the operation. How many decrees in a circle 1 — Art 
100. What is embraced in the Miscellaneous Table 7 Recite the table. 
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14 Pounds of lead or iron make 1 Stone. 
2U Stone ^< 1 Pig. 

8 Pigs, or 194cwt., " 1 Fother. 

70 Pounds '< 1 Bushel of salt. 

60 Pounds * ''1 Bushel of wheat. 

56 Pounds " 1 Bushel of Indian com or rre. 

46 Pounds " 1 Bushel of barley or buckwheat. 

30 Pounds *< 1 Bushel of oats. 

OF BOOKS. 

' A sheet folded in two leaves is called a folio. 
A sheet folded in four leaves is called a quarto, or 4to. 
A sheet folded in eight leaves is called an octavo, or 8vo. 
A ;Bheet folded in twelve leaves is called a duodecimo, or ISmo. 
A sheet folded in eighteen leaves is called an ISmo. 
A sheet folded in twenty-four leaves is called a 24mo. 



MISCELLANEOUS EXERCISES IN REDUCTION. 

1. In $345.18 how many mills? 

2. How many dollars in 345180 mills ? 

3. In 46jf . 18s. 5d. how many farthings ? 

4. How many pounds in 45044 farthings ? 

5. Reduce 6 lib. Ooz. 17dwt. 17gr. troy to grains. 

6. In 351785 grains troy how many pounds? 

7. How many scruples in 27Ib 3S 15 IB ? 

8. In 7852 scruples how many pounds ? 

9. In 83T. llcwt. 3qr. 181b. how many ounces? 

10. How many tons in 2996064 ounces ? 

11. How many nails in 97yd. 3qr. 3na. ? 

12. In 1567 nails how many yards ? 

13. In 57 ells English how many yards? 

14. How many ells English in 71yd. Iqr. ? 

15. How many inches in 15m. 7fur. 18rd. 10ft. 6in. ? 

16. In 1009530 inches how many miles? 

17. In 95,000,000 of miles how many inches ? 

18. How many miles in 6,019,200,000,000 inches ? 

19. In 48deg. 18m. 7fur. 18rd. how many feet ? 

20. In 17714037 feet how many degrees ? 

21. How many square feet in 7A. 3R. 16p. 218ft. ? 

22. In 842164 square feet how many acres ? 

23. How many square inches in 25 square miles ? 



QussTioN; — What gives name to the size or form of booka T 
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24. In 100362240000 square inches how many square miles? 

25. How many cubic inches in 15 tons of timber ? 

26. In 1036800 cubic inches how many tons ? 

27. How many gills of wine in 5hhd. 17gal. 3^t. ? 

28. In 10648 gills how many hogsheads of win^ .^ 

29. How many quarts of beer in 29hhd. 30gal. 3qt ? 

30. In 6387 quarts of beer how many hogsheads ? 

31. How many pints in 15ch. 16bu. 3pk. of wheat? 

32. In 35632 pints of wheat how many chaldrons ? 

33. How many ^conds of time in 365 days 6 hours ? 

34. In 31557600 seconds how many days? 

35. How many hours in 1842 years (of 365da. 6h. each) ? 

36. In 16146Sr72 hours how many years? 

37. How many seconds in 8S. 14** 18' 17" ? 

38. In 915497'' how many signs? 

39. What will be the cost of 13 gross of steel pens, at 2^ 
cents per pen ? Ans. 9 46.80. 

40. Bought 12 reams of paper, at 20 cents per quire ; how 
much did it cost ? Ans. 9 48. 

41. I wish to put 2 hogsheads of wine into bottles that will 
contain 3 quarts each, how many bottles are* required ? 

Ans. 168 bottles. 

42. When 9 1480 are paid for 25 acres of land, what costs 
1 acre ? What costs 1 rood ? What cost 37A. 2R. 18p. 

Ans. $2226.66. 

43. John Webster bought 5cwt. 3qr. 181b. of sugar at 9 
cents per lb., for which he paid 25 barrels of apples at $ 1.75 
per barrel ; how much remains due ? Ans. 9 15.83. 

44. Bought a silver tankard weighing 21b. 7oz. for 9 46.50 ; 
what did it cost per oz. ? How much per lb. ? Ans. 9 18. 

45. Bought 3T. Icwt 181b. of leather at 12 cents per lb., 
and sold it at 9 cents per lb. ; what did I lose ? 

Ans. $205.50. 

46. Phineas Bailey has agreed to grade a certain railroad at 
9 5.75 per rod ; -what will he receive for grading a road be- 
tween two cities, whose distance from each other is 37m. 7fur. 
29rd. ? Ans. 9 69856.75. 

47. If it cost 9 17.29 per rod to grade a certain piece of 
railroad, what will be the expense of grading 15m. 6fur. 
37rd.? Ans. •8'?,781.33. 

48: What is the value of a house-lot, contaitiing 40 square 
rods and 200 square feet, at 9 1.50 per square foot ? 

Ans. 9 16635. 
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49. How many yards of carpeting, that is one yard in width, 
will be required to carpet a room 18ft. long and 15A. wide ? 

Ans. 30 yards. 

50. A certain machine will cut 120 shingle-nails in a minute ; 
how many will it cut in 47 days 7 hours, admitting the machine 

^ to be in operation 10 hours per day ? Ans^ 3434400 nails. 

51. In a field 80 rods long, and 50 rods wide, how many 
square rods ? How many acres ? Ans. 25 acres. 

52. How long will it take to count 18 millions, counting at 
the rate of 90 a minute ? Ans. 138da. 21h. 20m. 

53. A merchant purchased 9 bales of cloth, each containing 
15 pieces, each piece 23 yards, at 8 cents per yard ; what was 
the amount paid ? Ans. 9 248.40. 

54. Suppose a certain township is 6 nules long, and 4^ miles 
wide; how many lots of land of 90 acres each does it con- 
tain ? Ans. 192 lots. 

55. The pendulum of a certain clock vibrates 47 times in 
one minute; how many times will it vibrate in*'196 days 
49m. > Ans. 13267583 times. 

56. How many shingles will it take to cover a building that 
is 36 feet long and ^ feet wide, with raflers 16 feet long, sup- 
posing one shingle to cover 27 square inches ? 

Ans. 6144 shingles. 

57. How many times will the large wheels of an engine turn 
round in going from Boston to Portland, a distance of 1 10 miles, 
supposing the wheels to be 12 feet and 6 inches in circumfer- 
ence ? , Ans. 46464 times. 

58. In a certain house there are 25 rooms, in each room 7 
bureaus, in each bureau 5 drawers, in each drawer 12 boxes, 
in each box 15 purses, in each purse 178 sovereigns, each sov- 
ereign valued at S 4.84 ; what b the amount of the money } 

Ans. % 135689400. 

59. In 18rd. 5yd. 2fi llin. how many inches? 

Ans. 3779 inches. 

60. In 3779 inches how many rods ? 

Ans. 18rd.' 5yd. 2ft. llin. 

61. Sold 5T. 17cwt. 3qr. 181b. of potash for 3 cents per 
pound ; what was the amount.^ Ans. $396.18. 

62. A gentleman purchased a hoTise-lot that was 25 rods 
long and 16 rods wi4e for $ 100,000, and sold the same for 
• 1.25 per a^uare foot; what did he gain by his purchase } 

Ans. $ 36,125. 

10 
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OPXBATIOll. 




£. 


8. d. 


qr. 


7 


13 6 


2 


2 


17 9 


1 


3 


8 3 


a 


9 


11 8 


3 



§ XI. ADDITION OF COMPOUND NUMBERS. 

Art. 101 • Addition of Compound Numbers is the adding 
together of two or more numbers of different denominations, t 



ENGLISH MONEY. 

Ex. 1. Paid a London tailor 1£. ISs. 6d. 2qr. for a coat, 
2£, 17s. 9d. Iqr. for a Vest, 3^. 8s. 3d. 3qr. for pantaloons, 
and 9<£. lis. 8d. 3qr. for a surtout; what was the amount of 
the bill ? Ans. 23^. lis. 4d. Iqr. 

Having written farthings under farthings, 
pence^ under pence, &c., we find the sum 
of the farthinpfs in the right-hand column 
to be 9 fartbmgs, equal to 2d. and Iqr. 
over; we write the 1 farthing under the 
column of farthings, and carry the 2d. to 
the column of pence, the sum of which is 

Ans. 2 3 11 4 1 ^^'* ^^^ ^ ^* ^-t ^® write the 4d. 

under the column of pence, and carry the 
2s. to the column or shillings, the sum of which is 5l8., equal to 2£, 
lis. ; having written the lis. under the column of shillings, we cany 
the 2j&. to the column of pounds, and find the whole amount to bie 
23 J&. lis. 4d. Iqr. From the above process we deduce the fol- 
lowing 

Rule. — 1. Write all the given numbers of the same denormnaiion 
under eofh other; as pounds under pounds ^ shiWngs under sfUllings, 

2. Then add together the numbers of the lowest denomination^ 
and divide their sum hy that number which it requires of the coU 
umn added to make oin^of the next higher denomination ; set the re- 
mainder under the column added, and carry the quotient to the next 
left-hand column, the sum of which divide by the appropriate number, as 
before; and thus proceed to the highest denomination, under which place 
its whole sum. 

Proof. — The proof is the same as in simple addition. 

Questions. — Art. 101. What is addition of compound nambers? How 
do yon arrange compound numbers for addition ? Why ? Will you explain 
the operation T What is the rule for the addition of compound numbers T 
The proof 7 What is the difference between simple addition and addition 
of compound numbers ? 
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Examples for Psacticb. 
2. 



£. 


B. 


d 


qr. 


6 


19 


11 


3 


9 


6 


3 


3 


13 


18 


3 


1 


67 





8 


1 





3. 




£. 


■. d 


qr. 


11 


9 7 


2 


4 


10 11 


1 


31 


4 6 


3 


73 


8 


1 



97 6 3 



TROY WEIGHT. 



m. 


OK. 


dwt. 


RT. 


15 


11 


19 


22 


71 


10 


13 


17 


65 


9 


17 


14 


73 


11 


13 


13 


14 


8 


9 


9 



5. 

lb. OS. dwL gr. 

10 10 10 10 

81 11 19 23 

47 7 8 19 

16 9 10 14 

33 10 9 21 



242 4 14 8 



APOTHECARIES' WEIGHT. 
6. 7. 



lb 


S 


3 


9 


^^ 


lb 


s 


5 


9 


IP*- 


81 


11 


6 


1 


19 


35 


9 


6 


2 


19 


75 


10 


7 


2 


13 


71 


1 


1 


1 


11 


14 


9 


7 


1 


12 


37 


3 


3 


2 


12 


37 


8 


1 


1 


11 


14 


4 


7 


1 


13 


61 


11 


3 


2 


3 


76 


5 


6 


1 


17 



272 4 3 18 

AVOIRDUPOIS WEIGHT. 









a 












9. 






T. 


cwt. 


qr. 


lb. 


01. 


dr. 


T. 


cwt. 


qr. 


lb. 


01. 


dr. 


71 


19 


3 


27 


14 


18 


14 


13 


2 


15 


15 


15 


14 


13 


1 


11 


13 


12 


13 


17 


8 


13 


11 


13 


39 


9 


3 


13 


9 


9 


46 


16 


3 


11 


13 


10 


15 


17 


3 


16 


10 


14 


14 


15 


2 


7 


6 


9 


61 


16 


3 


18 


7 


8 


11 


17 


3 


16 


15 


11 



203 17 3 27 8 8 
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CLOTH MEASURE. 



10. 

jd. qr. aa. in. 

5 3 3 2 



11. 

E. E. qr. na. in. 



7 1 

8 3 
9 
4 



1 

3 

1 2 

3 3 



2 
1 
2 
2 



16 3 
71 1 



13 

47 
39 



3 
3 
2 



2 
1 
2 
2 
3 



1 
2 
1 
2 
2 



36 


3 





























LONG MEASURE. 










^ 






12. 










13. 








deff. 


m. 


fur. 


Id. 


ft. in. 


m. 


fur. 


rd. 


yd. 


ft. 


in. 


18 


19 


7 


15 


11 1 


12 


7 


35 


5 


2 


11 


61 


47 


6 


39 


10 11 


13 


6 


15 


' 3 


1 


10 


78 


32 


5 


14 


9 9 


16 


1 


17 


1 


2 


5 


17 


59 


7 


36 


16 10 


13 


4 


13 


2 


1 


9 


2 8- 


56 


1 


30 


16 1 


17 


7 


36 


5 


2 


7 



205 7i 5 17 14J 8 
205 8 1 17 15 2 



SURVEYOR'S MEASURE. 





14. 








15. 






m. 


ftir. ch. 


p. 


L 


m. 


fur. ch. 


p- 


L 


17 


5 8 


3 


24 


14 


7 9 


8 


21 


16 


3 7 


1 


21 


37 


1 


3 


16 


47 


7 9 


3 


19 


17 


7 8 


3 


17 


19 


6 6 


1 


16 


61 


6 5 


3 


16 


31 


7 1 





20 


47 


1 1 





23 



133 7 4 



LAND OR SaUARE BIEASURE. 



16. 



17. 



A. 


R. 


p. 


ft. 


in. 


A. 


R. 


p. 


yd. 


ft. 


in. 


67 


3 


39 


272 


143 


48 


1 


IS 


30 


8 


17 


78 


3 


14 


260 


116 


16 


3 


89 


19 


7 


141 


14 


2 


31 


167 


135 


47 


1 


16 


27 


5 


79 


67 


1 


17 


176 


131 


88 


3 


17 


18 


8 


17 


49 


3 
3 


31 
15 


69 
131i 


117 
66 


15 


1 


3d 


11 


1 


117 


278 




















i 


= 36 




t 


t 









278 3 15 131 102 
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SOLID MEASURE. 





18. 




19. 




Tun. 


ft. in. 


Cord. 


ft. 


in. 


17 


39 1371 


14 


116 


1169 


61 


17 1711 


67 


113 


1711 


47 


16 1666 


96 


127 


969 


71 


38 1711 


19 


98 


1376 


47 


17 1617 


14^ 


37 


1414 


246 


11 1164 

WINE 
20. 


MEASURE. 


21. 




Tun. 


hhd. gal. qt. pt 


Tun. 


hlid. gaL 


qt. pl. 


61 


1 62 3 1 


14 


3 18 


3 


71 


3 14 1 1 


81 


1 60 


3 1 


60 


17 8 


17 


3 61 


3 


14 


1 51 1 1 


61 


3 57 


3 1 


57 


3 14 3 1 


17 


1 17 


1 



265 2 35 1 

ALE AND BEER MEASURE. 





22. 








23. 




- 


Ton. 


hhd. gal. 


qt. 


pt. 


Tun. 


hhd. gaL 


qt. 


pt 


15 


3 50 


3 


1 


67 


1 51 


1 





67 


3 17 


3 


1 


15 


3 16 


3 


1 


17 


1 44 


1 





44 


1 45 


1 


1 


71 


3 12 


3 


1 


15 


2 12 


2 


1 


81 


1 18 


1 





67 


3 35 


1 






254 1 36 1 

DRY MEASURE. 





24. 




ch. 


ba. pk. 


qt. pt 


15 


35 3 


7 1 


61 


16 8 


6 1 


51 


30 1 


5 


42 


17 2 


2 1 


14 


14 1 


4 1 


186 


7 1 


2 
10 • 





25. 






ch. 


ba. pk. 


qt. 


PL 


71 


17 1 


1 


1 


16 


31 3 


3 





41 


14 3 


1 


1 


71 


17 1 





1 


10 


10 2 


3 






114 


SW 


rRAC] 

26. 


nON( 


OF COMFOl 
TIME. 


rNDNI 


JMI 


27. 


CSZCT.UI. 


7- 


da. 


h. 


m. 


B. 


w. 


da. 


h. 


m. B. 


67 


300 


23 


59 


17 


15 


6 


23 


15 17 


47 


169 


15 


17 


38 


61 


5 


15 


27 18 


29 


364 


23 


42 


17 


71 


6 


21 


57 58 


18 


178 


16 


3.8 


47 


18 


5 


19 


39 49 


49 


317 


20 


52 


57 


87 


6 


19 


18 57 



203 237 4 30 56 



CIRCULAR MOTION. 
28. 29. 



& 


O 


/ 


m 


& 


o 


/ 





11 


28 


56 


58 


6 


17 


17 


18 


10 


21 


51 


37 


7 


09 


19 


51 


8 


13 


39 


57 


8 


18 


57 


45 


8 


19 


38 


49 


4 


17 


16 


39 


7 


17 


47 


48 


7 


27 


38 


48 



11 11 55 09 

NoTS. — The inm of thiB sigiifl, in drcalar motion^ must always be 
diTided by 12, and the remainder only be written down, as in Ex. So. 



§ Xn. SUBTRACTION OF COMPOUND NUMBERS. 

Art. 14I9« Subtbagtion of Compound Numbers is finding 
tiie difference between two numbers of different denomina- 
tions. 

ENGLISH MONEY. 

Ex. 1. From 87 j&. 9s. 6d. 3qr., take 52<£. lis. 7d. Iqr. 

Ans, 34^. 17s. lid. 2qr. 

opBRATioii. ^ Having placed the less number nn- 

Mtn 87 9 6 3 ^^' ^^ greater, farthings under far- 
GURo 11 n 1 things, pence under pence, &c., we 
^^^' ^^ ^ * ' ^ begin with the qrs. or farthings thus : 
Rem. 34 17 11 2 ^V* from 3qr. leayes 2qr., which we 

set under the column of qrs. Now, 

QOI9TIOS8. — Art lOS. What is rabtnction of compoond namben 7 How 
do you arrange the nambera for rabtractioa 7 
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as we cannot take 7d. from 6d., we add 12d. s; Is. ta the 6d., making 
18d., and then subtract the 7d. from it, and set the remainder, lid., 
under the colamn of pence. We then add Is. s=13d. to the lis. in 
the subtrahend, making 12s., to compensate for the 12d. we added to 
the 6d. in the minuend. (Art 30.) Again, since we cannot take 128, 
from 98., we add 20a. &«: IjE;. to the 9s., making 29s., from which we 
take the 12s. and set the remainder, 17s., under Sie column of shillings. 
Having added 1JE?.bb208. to the 52 JE?., to compensate for the 20s. 
added to the 9s. in the minuend, we subtract the pounds as in subtrac- 
tion of simple numbers, and obtain 34JE?. for the remainder. 

Rule. — 1. Write those mtmbers under each other which are of the 
same denomxnutionj the less compound number under the-greater, 

2, Then begin unth the lowest denomination^ and subtract each lower 
Tiumberfrom the one above it, and write the difference underneath. 

3. Ijany lower number is larger than the upper ^ suppose as mamf 
to be added to the upper number as would make one of the next higher 
denomination, then subtract the lower figure, remembering to carry one 
to the next lower number before subtracting it ; and proc^ thus Hll all 
the numbers are subtracted. 

Proof. — - The proof is the same as in simple subtraction. 

Examples fob Practice. 

3. 

£. a. d. qr 

765 16 10 1 
713 17 11 3 





2. 






£. 


m. 


d. qt. 




78 


11 


5 2 




41 


13 


3 3 




36 


18 


1 3 






4 


r. 




lb. 


OS. 


dwL 


Kf' 


15 


3 


12 


14 


9 


11 


17 : 


21 



TROY WEIGfHT. 



5. 

lb. oz. dwL gr. 

711 1 3 17 

19 3 18 19 



5 3 14 17 



APOTHECARIES* WEIGHT. 
6. 7. 



lb 


1 


3 


9 


gr. 


15 


7 


1 


2 


15 


11 


9 


7 


1 


19 



^ 


g 


3 


9 


gr- 


161 


6 


3 


1 


17 


97 


7 


1 


2 


18 



3 9 2 16 



Questions. — Wfaat do yon do when the apper number is smaller than the 
lower T How many do yon carry to the next denomioatioa 7 What is the rale 
for sabtraction T The proof T 
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AVOIRDUPOIS WEIGHT. 

a 9. 



T. 

117 


cwt. qr. lb. 

16 1 13 


OK. dr. 

14 


T. cwt. 
11 1 


qr. Ih. 

1 


OK. 

1 


dr. 

13 


19 


17 3 27 


1 15 


9 18 


3 1 


13 


15 


9.7 


18 1 13 


14 15 






'■ 






9 


CLOTH MEABURK. 










la 






11. 








yd. qr. na. In. 

15 1 1 2 




171 


qr. na. 

2 2 


in. 
1 






9 8 '3 1 




19 


3 


2 





5 12 1 



LONG MEASURE. 







12. . 










la 








it- 

97 


m. 

3 


tax. id. Td. 

7 31 1 


ft. 
1 


In. 

3 


dflg. 
18 


m. 

19 


fur. 
1 


Id. 
1 


ft. 

3 


la. 
7 


19 


17 


I 39 1 


2 


7 


9 


28 


7 


1 


16 


9 



77 55^ 5 31 4^ 1 8 

^=4 ^=1 6 

77 56 1315 2 

SURVEYORS' MEASURE. 



• 




14. 






m. 


fur. 


cha. 


p. 


u. 


21 


3 


5 


2 


17 


9 


5 


8 


1 


20 





15. 






31 

18 


Air. cha. 

7 1 
1 7 


p. 
1 

3 


li. 

19 

23 



11 5 7 22 

LANP OR SQUARE MEASURE. 



A. 

116 

87 


R. 
1 

3 


16. 

p. ft. In. 

13 100 113 
17 200 117 


17. 

A. R. p. Td. ft. in 

139 1 17 18 1 30 
97 3 18 30 1 31 


28 


1 


35 171i 140 
i = 36 





28 1 35 172 32 
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SCUD MEASURE. 



18. 

T. ft. in. 

171 30 1000 

98 37 1834 

72 32 1494 



Cords. 

571 

199 



19. 

ft. 

18 

19 



In. 

1234 
1279 



20. 



WINE MEASURE. 



T. hhd. gal. qt. pt. gL 

171 3 8 111 

99 1 19 3 1 3 

72 1 51 1 1 2 



21. 



T. hhd. gal. qt. pt. gf. 

71 1 1 1 1 1 
9 3 3 8 13 



ALE AND BEER MEASURE. 



22. 



T. hhd. gal.qt.pt. 

15 1 17 1 

9 3 19 3 1 

5 1 51 1 1 



T. hhd. 

79 2 
19 3 



23. 

gal. qt. pt. 

2 2 

13 3 1 



DRY MEASURE. 
24. 

ch. bu. pk. qt. pt. 

716 12 10 
19 9 3 1 1 



696 27 2 7 1 



375 

rt9 



26. 

da. K. 

15 13 
137 15 



TIME. 



m. see. 

17 5 
1 39 



175 242 22 15 26 



25. 

ch. bu. pk. qt. pt. 

73 13 3 1 

19 18 1 3 1 



27. 

w. da. k 

14 1 3 
9 6 17 



mi. 0Qc> 
4 15 

37 48 



28. 



CIRCULAR MOTION. 



11 7 
9 29 17 36 



I 
13 



l''5 



7 55 39 



29. 

S. O » N 

1 23 37 39 

9 15 38 47 

4 7 58 52 



NoTK. — In Circular Motion, the minuend is sometimes less than the 
•ubtrahend, as in Ex. 29, in which case it must be increased by 12 <b\^%« 



Min. 
Sub. 


VISCT OPBLikTXON. 

y. mo. 

1844 7 
1842 9 


da. 

9 
16 


Rem. 


1 


9 


23 


Min. 
Sub. 


■aCOlfD OPBRATIOM. 

1844 8 
1842 10 


9 
16 
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Art. 103. To find the time between two different dates. 

Ex. 1. What is the difference of time between October 16th, 
1842, and August 9th, 1844 ? Ans. ly. 9mo. 23da. 

Commencing with January, the fiist 
month in the year, and counting the 
months and days in the later date up to 
August 9th) we find that 7mo. and 9da. 
have elapsed ; and counting the months 
and days in the earlier date up to Octo- 
ber 16th, we find that 9mo. and 16da. 
have elapsed. Then, setting down the 
earlier date under the later, and placing 

the months and days at the right of the 

■p^ I Q Q Q y®^ <>f ®*<^ ^*^ respectively, as in the 

5> -6 «> example, we subtract the lower number 
firom the upper, and the remainder is the time between the dates. 

Rule. — Set doum the earUer date under the later, varitmg the 
of each on the Idt, next after this the number of month* that 
dapsed since the beginning of the year, and on the right the day of the 
month. Then subtract as in the preceding rule. 

NoTB. -^ 1. A month in legal transactions is reckoned from any day in 
one month to the same day of the fbllowinc month ; but in compoting 
interest for less time than a month, and in finding the difference between 
two dates, 30 days are considered a month, and 12 months a vear. 

2. Some prefer reckoning the number of the given month, instead of 
the number of months that have elapsed since the be^ning of the 
year ; the result b the same in both cases. See 2d operation. 

Examples fob Practice. 

2. What is the time from March 21st, 1843, to Jan. 6th, 
1847 ? Ans. 3y. 9mo. 15da. 

3. A note was given Nov. 15th, 1832, and paid April 25th, 
1837 ; how long was it on interest ? Ans. 4y. 5mo. lOd^ 

4. John Quincy Adams was bom at Braintree, Mass., July 
11th, 1767, and died at Washbgton, D. C, Feb. 23, 1848; to 
what age did he live ? Ans. 80y. 7mo. 12da. 

5. Andrew Jackson was bom at Waxaw, S. C, March 15th, 
1767, and died at Nashville, Tenn., June 8th, 1845 ; at what 
age did he die. ^ Ans. 78y. 2mo. 23da. 

* ' 111 I — ^j^— I , I »^— ■ 

Questions. — Art. 103. From whatj>eriod do yoa coant the months and 
days in preparing dates for subtraction 1 How do yoa arrange the dates for 
subUactioQ T How subtract T How many days are considered a month in 
business transactions ? What is the second method of preparing dates for 
snbtraction 7 
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«) XIII. MISCELLANEOUS EXERCISES IN ADDITION 
AND SUBTRACTION OF COMPOUND NUMBERS. 

1. What is the amount of the following quantities of gold 
41b. 8<^. ISdwt. 8gr., 51b. lloz. 19dwt 23gr., 81b. Ooz. 17dwt. 
15gr., and 181b. 9oz. 14dwt lOgr. ? 

Ans. 371b. 7oz. 5dwt. 8gr. 

2. An apothecary would mix 71b 3S 23 23 1 gr. of rhu- 
barb, 2fi> lOS 03 19 13gr. of cantharides, and 2S> 3S 73 
2B 17gr. of opium ; what is the weight of the compound ? 

Ans. 12& 5S 33 09 llgr. 

3. Add together 17T. llcwt. 3qr. 111b. 12oz., IIT. 17cwt 
Iqr. 191b. lloz., 53T. 19cwt. Iqr. 171b. 8oz., 27T. 19cwt. 
3qr. 181b. 9oz., and 16T. 3cwt. 3qr. 01b. 13oz. 

Ans. 127T. 12cwt. Iqr. 121b. 5oz. 

4. A merchant owes a debt in London amounting to 7671^. , 
what remains due af^er he has paid 1728^. 17s. 9d. ? 

Ans. 5942je. 2s. 3d. 

5. From 731b. of silver there were made 261b. lloz. 13dwt 
14gr. of plate ; what quantity remained ? 

Ans. 461b. Ooz. 6dwt. lOgr. 

6. From 711b 8S 13 19 14gr. take 71b Qg- 13 19 17gr. 

Ans. 631b lOS 73 29 17gr. 

7. From 28T. 13cwt. take lOT. 17cwt 19lb. 14oz. 

Ans. 17T. 15cwt. 3qr. 81b. 2oz. 

8. A merchant has 3 pieces of cloth; the first contains 
37yd. 3qr. 3na., the second 18yd. ' Iqr. 3na., and the third 
31yd. Iqr. 2na. ; what is the whole quantity ? 

Ans. 87yd. 3qr. Ona. 

9. Sold 3 loads of hay ; the first weighed 2T. 13cwt. Iqr. 
171b., the second 3T. 27lb., and the third IT. 3qr. lllb. ; what 
did they all weigh ? Ans. 6T. 14cwt. Iqr. 271b. 

10. What is the sum of the following distances: 16m. 7fur. 
18rd. 14ft. Uin., 19m. Ifur. 13rd. 16ft. 9in., 97m. 3fur. 27rd. 
13ft. 3in., and 47m. 5fur. 37rd. 13ft. lOin. ? 

Ans. 181m. 2fur. 18rd. 9ft, 3in. 

11. From 76yd. take 18yd. 3qr. 2na. Ans. 57yd. Oqr. 2na, 

12. From 20m. take 3m. 4fur. 18rd. 13ft. 8in. 

Ans. 16m. 3fur. 21rd. 2ft. lOin. 
. 13. From 144A. 3R. take 18A. IR. 17p. 200ft. lOOin. 

Ans. 126A. IR. 22p. 71ft. 80in. 
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14. From 18 cords take 3 cords 100ft. lOOOin. 

Ans. 14 cords 27ft. 728in. 

15. A gentleman has three farm^ ; the first contains 169A. 
3R. 15p. 227ft., the second 187A. IR. 15p. 165ft., and the 
third 2 17 A. 2R. 28p. 165ft. ; what is the whole quantity ? 

Ans. 574A. 3R. 20p. 12ift. 

16. There are 3 piles of wood ; the first ccmtains 18 cords 
116ft. lOOOin., the second 17 cords 111ft. 1600in., and the 
third 21 cords 109ft. 1716in. ; how much in all ? 

Ans. 58 cords 82ft. 860in. 

17. From 17T. take 5T. 18ft. 765in. 

Ans. IIT. 21ft. 963in. 

18. From 169gal. take 76gal. 3qt. Ipt. 

Ans. 92gal. Oqt. Ipt 

19. From 17ch. 18hu. take 5ch. 20bu. Ipk. 7qt. 

Ans. llch. 33bu. 2pk. Iqt 

20. From 83y. take 47y. lOmo. 27d. ISh. 50m. 14s. 

Ans. 35y. Imo. 2d. 5h. 9m. 46s. 

21. From US. 15^ 35' 15" take 5S. 18^ SO' 18". 

Ans. 5S. 26« 45' 57". 

22. John Thomson has 4 casks of molasses ; the first con- 
tains 167gal. 3qt. Ipt., the second 186gal. Iqt. Ipt, the third 
108gal. 2qt Ipt, and the fourth 123gal. 3qt. Opt. ; how much 
is the whole quantity ? Ans. 586gal. 2qt. Ipt 

23. Add together 17bu. Ipk. 7qt. Ipt., 18bu. 3pk. 2qt, 
19bu. Ipk. 3qt. Ipt, and 51bu. 3pk. Oqt. Ipt. 

Ans. 107bu. Ipk. 5qt. Ipt 

24. James is 13y.4mo. 13d. old, Samuel is 12y. 1 Imo. 23d., 
and Daniel is lSy.9ma2?d. ; what is the sum of their united 
ages? Ans. 45y. 2mo. 5d. 

25. Add together 18y. 345d. 13h. 37m. 15s., 87y. 169d. 12h. 
16m. 28s., 316y. 144d. 20h. 53m. 18s., and 13y. 360d. 21h. 
57m. 15s. Ans. 436y. 290d. 20h. 44m. 16s. 

26. A carpenter sent two of his apprentices to ascertain the 
length of a certain fence. The first stated it was 17rd. 16ft. 
llin <the second said it was 18rd. 5in. The carpenter finding 
a discrepancy in their statements, and fearing they might both 
be wrong, ascertained the true length himself, which was 17rd. 
5yd. 1ft. llin. ; how much did each differ from the other? 

27. From a mass of silver weighing 1061b., a goldsmith 
made 36 spoons, weighing 51b. lloz. 12dwt. 15gr. ; a tankard, 
31b. Ooz. 13dwt 14gr. ; a vase, 71b. lloz. 14dwt 23gr. ; how 
much unwrought silver remains ? 

Ans. 881b. lloz. ISdwt 20gr. 
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28. From a piece of cloth, containing 17yd. 3qr., there were 
taken two garments, the first measuring 3yd. 3qr. 2na., the 
second 4yd. Iqr. 3na. ; how much remained ? 

Ans. 9yd. Iq^. 3na. 

29. Venus is 3S. 18" 45^ 15" east of the Sun, Mars is 7S. 
15** 36' 18" east of Venys, and Jupiter is 5S. 21** 38' 87" east 
of Mars ; how far is Jupiter east of the Sun ? Ans. 4S. 26**. 

80. The Ipngitude of a certain star is 3S. 18** 14^ 35", and 
the longitude of Jupiter is US. 25** dC 50"; how far will Ju- 
piter have to move in his orbit to be in the same longitude 
with the star ? Ans. 3S. 22** 43' 45".- 



5 XiV. MULTIPLICATION OF COMPOUND NUMBEE8. 

Art. IML* Multiplication of Compound Numbers is re- 
peating numbers of different denominations any proposed num- 
ber of times. 

Art. lOSm To multiply when the multiplier is not more 
than 12. 

Ex. 1. If an acre of land cost 14;^, 5s. 8d. 2qr., what will 9 
acres cost? Ans. 128£. lis. 4d. 2qr. 

oP«ATioH. In performing- this question, 

£. 0. d. qr. we first write the multiplier un- 

Multiplicand 14 5 8-2 der the lowest denomination of 

Multiplier^ 9 ^® multiplicand, and then say 9 

times 2qr. are 18qr., equal to 

Product 12811 4 2 44. and 2qr. We pet down the 

2qr. under the numbor m^^t^r 
plied, reserving the 4d. to be added to the next product We then 
say 9 times 8d. are 72d., and the 4d. make 76d., equal to 6s. and 4d., 
and set the 4d. under the column of pence, reserving the 68. to be 
added to the next product Then 9 times 58. are 458., and 68. mslce 
6l8., equal to 2£. and lis. We plwje the lis. under the column of 
shillings, reserving the 2 iB. to be added to the next product. Ag^iii, 
9 times H£. are 126iB., and 2£. make 128Je. This,placed under the 
column of pounds, gives us 128Je. lis. 4d. 2qr. for the answer. 



QuiBTioNS. — Art 104. What is multiplication of compound numbers? 
— Art. 106. Explain the operation. By what do you divide the product of 
each denomination t What do you do with th^ quotient and remaiBden 
thus obtained 1 

11 
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Rule. — MuUipfy each denomination of the compound mmAer by the 
multiplier separately ^ beginning unth the lowest, tmd carry as in addt- 
turn of compound numbers. 



EXAMPLSS FOB PRACTICE. 



2. 3. 4. 5. 

£.a.d. £. B. ± £.>. d. £. *. d 

5 6 8 19 117 25 17 11 18 156|* 

2 3 5 6 



10 13 4 58 14 9 129 9 7 112 14 4} 

6. 7. 8. 

cwt. qr. lb. os. Ton. cwt. qr. lb. ewt. qr. lb. oz. 

18 3 17 10 14 15 3 12 19 1 8 15 

6 7 8 



113 1 21 12 103 110 154 2 15 8 

9: 10. 11. 

lb. 01. dr. m. fur. rd. ft. deg. m. far. rd. 

15 14 13 97 7 14 13 18 12 6 18 

9 6 8 



143 5 5 587 4 8 12 145 32 7 24 
12. 13. 

rd. yd. ft. in. fur. rd. ft. in. 

23 3 2 9 9 31 16 11 

9 10 



213 2 9 98 4 2 

NoTX. — The answers to the following questions are found in the cor- 
tesponding questions in Division of Compound Numbers, p. 128. 

14. What cost 7 yards of cloth at 18s. 9d. per yard ? 

15. |f a man travel 12m. 3fur. 29rd. in one day, how far 
will he travel in 9 days ? 

16. If 1 acre produce 2 tons 13cwt. 191b. of hay, what will 
8 acres produce ? 



* The expression |d. is equivalent to Iqr.; (d. to 2qr. ; fd. to 3qr. 



QuxsTioNS. r— What is the rule T How are farthings sometimes written T 
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17. If a family consume 49gal. 3qt. Ipt. of molasses in one 
month, what quantity will be sufficient for one year ? 

18. John Smith has 12 silver spoons, each weighing 3oz. 
17dwt. 14gr. ; what is the weight of all ? 

' 19. Samuel Johnson bought 7 loads of timber, each meas- 
uring 7 tons 37fl. ; what was the whole quantity ? 

20. If the moon move in her orbit 13^ 11' 35^' in 1 day, 
how far will she move m 10 days ? 

21. If 1 dollar will purchase 2ib 8S 73 19 10 gr. of 
ipecacuanha, what quantity would 9 dollars buy ? 

22. If 1 dollar wUl buy 2A. 3R. 15p. 30yd. 8ft. lOOin. .of 
wild land, what quantity may be purchased for 12 dollars? 

23. Joseph Doe will cut 2 cords 97ft. of wood in 1 day; 
how much will he cut in 9 days ? 

24. If 1 acre of land produce .3ch. 6bu. 2pk. 7qt. 1 pt of 
corn, what will 8 acres produce ? 

# 

Art. 106. When the multiplier is a composite number, 
and all its factors are within the taUe. 

Ex. 1. What cost 24 yards of broadcloth at 2£. 7s. lid. per 
yard ? Ans. yi£. 10s. Od. 

opBBATxoN. In this question, we find the 

4: t t\ . jf t -J number 34 equal to the prod- 

2 7 1 1 = price of 1 yard. oct of 4 and 6 ; we therefore 

4 multiply the price first by 4, 

9 11 8=priceof4yards. »J ^ l^pfiri-'^tfi^ 



answer 



5 7 10 = price of 24 yards. 



Ex. 2. What cost 360 tons of iron at V7£. 16s. Id. per 
ton? Ans. 6409X. 10s. Od. 

OPKRATION. 
£. 8. A 

17 16 1 = price of 1 ton. in this question, we find 

6 the fiictors of 360 to be 6, 



10 6 1^ 6 = price of 6 tons. 6. "»d 10. We firat multi- 

^ '^ ply by 6, and then that 

product by 6, and then 

64 19 = price of 36 tons, again the last product by 

10 10- 



6409 10 = price of 360 tons. 
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RuLB. — MuUtpJy the compound number first hy one of the factors of 
the multiplier y and this product hy another , and so on^ until all tfte facr 
tors have been used as multipliers. The last product will be the ansujer. 

Examples fok Practics. 

3. If a man travel Sm. 7fur. 18rd. in one day, how far 
would he travel in 30 days ? 

4. If a load of hay weigh 2 tons 7cwt. 3qr. 181b., what 
would be the weight of 84 similar loads ? 

6. When it requires 7yd. 3qr. 2na. of silk to make a lady's 
dress, what quantity would be sufficient to make 72 similar 
dresses ? 

6. A tailor has an order from the navy agent to make 132 
garments for seamen ; how much cloth will it take, supposing 
each garment to require 3yd. 2qr. Ina. ? 

Abt. 107* When the multiplier is not a composite number, 
and is greater than 12, or^ if a composite number, when all its 
factors are not within the table. 

£x. 1. What cost 379cwt of iton at S£. 16b. 8d. per cwt ? 

Ans. Ub2£. 16s. 8d. 
£ opmATiWf.^ Siu^jg 379 i3 not ^ com- 

3 16 8x9units. posite number we- cannot re- 

■» Q solve It into factors ; but we 

may separate it into parts, and 



3 8 6 8x7 tens. fina the value of each part 

I Q separately ; thus, 379 =s 300 

-jr 70 -|- 9. In the opera- 



3 8 3 6 8 tion, we first multiply by 10, 

3 hundreds. and then this product by 10, 

^ r ;: i.o/w\ ^ &®' *^® ®®"* ®^ lOOcwt. 

115 cost of SOOcwt. To find the cost of 300cwt we 

2 6 8 6 8 cost of 70cwt. multiply the last product by 

34 10 cost of 9cwt. 3 ; and to find the cost of 

iTTo TZ o * roi^ft -^ 70cwt., we multiply the cost 
1452 16 8costof379cwt. of lOcwt by 7; iid then, to 

find the cost of 9cwt., we multiply the cost of Icwt. by 9. Adding 
the several products, we obtain U69£, 16s. 8d. for the answer. 

Rule. — Multiply first by 10, and, if the multiplier contains hun- 
dreds, multiply this product by 10 to get the product for IOO9 then mul- 
tiply the product of 100 by the number ^hundreds, the produa of 10 
by the number of tens, and the multiplicand by the num£er of units ; 
the sum of the several products will be the answer required, 

QuESTioirs. — Art 106. What is the rule for multiplying by a composite 
number 7 Give the reason for the rale. — Art 107. How do you find the cost 
of 900cwt in the example 1 Of 70cwt 7 Of 9cwt 7 What is the rule when the 
multiplier ia large and is not a composite number 7 
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Examples fob Practice. 

2. If 1 dollar will buy 171b. lOoz. ISdr. of beef, how much 
may be bought for 62 dolors ? 

3. What cost 97 tons of lead at 2£. 17s. d^d. per ton ? 

, ^4. If a man travel 17m. 3fur. 19id. 3yd. 2ft 7in. in one day, 
how far would he travel in 38 days ? 

5. If 1 acre will produce 27bu. 3pk. 6qt. Ipt. of com, what 
will 98 acres produce ? 

6. If it require 7yd. 3qr. 2na. to make 1 cloak, what quanti- 
ty would it require to make 347 cloaks ? 

7. One ton of iron will buy 13A. 3R. 14p. 18yd. 7fl. 76in. of 
land ; how many acres will 19 tons buy } 

8. If 1 ton of copper ore will purchase 17T. 14cwt. 3qr. 
181b. 14oz« of iron ore, how much can be purchased for 451 
tons? Ans. 8003T. 8cwt. Iqr. 01b. lOoz. 



§ XV. DIVISION OF COMPOUND NUMBERS. 

Art. 108« Division of Compound Numbers is the process 
of dividing numbers of different denominations into any pro- 
posed number of parts. 

Art. 109. To divide when the divisor does not ex- 
ceed 12. 

Ex. 1. If 9 acres of land cost 128£. lis*. 4d. 2qr., what is 
the value of 1 acre ? Ans. 14£. 5s. 8d. 2qr. 

ppKHATioif. Having divided the 128£, by 9, we 

Q\ 1 o Q 1% A o' find the quotient to be U£. and 2£. re- 

V ) izri Ai 4 Z m?iining. We place the quotient U£. 

14 5 8 2 under the 128 £,, and to the remainder 

2£., equal to 408., we add the lis. in the 
question, and divide the amount, 51s., by 9. We vnrite the quotient 
58. under the lis., and to the remainder 68., equal to 72d., we add the 
4d. in the question, making 76d., which we divide by 9, and write the 
quotient Bd. under the 4d. To the remainder 4d., equal to 16qr., we 



QuESTioirs. — Art 108. What is dmsion of compoand nomberiT — Art 
109. Whore do 70a begin to divide 7 Why T When there ii a remainder after 
diTiding any one denomination, what mast be done with it 7 
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add the 2qr. in the question, and divide the amount, 18qr., by 9, and 
obtain 2qr. for a quotient, which we place under the 2qT. in the 
dividend. Thus we find the answer to be IA£, 5s. 8d. 2qr. 

Rule. — 1. Divide the highest denomination of the dividend by the 
divisor, and, if there be a remainder^ reduce it to the next lower de* 
nomination, adding to the number thus found the number in the dividend 
of the same denommatunu 

2. Divide the result thus obtained by the divisor ; and, if there be a 
remainder f proceed as before, till all the denominations of the dividend 
are taken, or till the work is finished. The successive quotients will be 
of the same denominations with the successive numbers divided, or will 
correspond with the several denominations of the dividend. 

Examples for Practice. 
2. 3. 4 

j£.a.d. £.8. 4. jC.ad. 

2) 10 13 4 3 )58 14 9 5)129 9 7 

"5 6~8 19,11 7 25 17 IT 

5. 6. 7. 

£. 0. d. qr. cwt qr. lb. ox. Ton. cwt. qr. Va. 

6) 112 14 4 2 6 )113 1 21 12 7 )1 3 1 1 
18 15 8 3 l)8i 3 17 iQ .14 15 3 12 

8. 9. 10. \ 

cwt. qr. Ibk ox. . lb. oz. dr« m. fur. rd. ft. 

8 )154 2 15 8 9 ) 14 3 5 5 6 )5 87 4 8 12 
19 1 8 15 15 14 13 

11.. 12. 13. 

deg. m. fur. rd. rd. yd. ft. in. fur. rd. ft. in, 

8 )145 32 7 24 9 )2 13 2 9 1 )9 8 4 2 

Note. — The answers to the foIlowiiMr questions are found in the cor- 
responding numbers in Multiplication ofCompound Numbers. 

14. What costs 1 yard of cloth, when 7yd. can be bought for 
6J6. lis. 3d* ? 

15. If a man, in 9 days, travel 112m. Ifur. 21rd., how far 
will he travel in 1 day > 

16. If 8 acres produce 21T. 5cwt 1 qr. 121b. of hay, what 
will 1 acre produce ? 

17. If a family consume in, 1 year 598gal. 2qU of molasses, 
how much will be necessary for 1 month ? 



Question. — What is the rule for division of compound numbers 7 
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18. John Smith has 12 silver spoons, weighing 31b. lOoz. 
lldwt. ; what is the weight of each spoon ? 

19. Samuel Johnson bought 7 loads of timber, measuring 
55T. 19fl. ; what was the quantity in each load ? 

20. If the moon, in 10 days, move in her orbit 4S. 11° 55^ 
50", how far does she move in 1 day ? 

21. If OS will buy 241b 8S 33 19 lOgr. of ipecacuanha, 
how large a quantity will $1 purchase ? 

22. When $ 12 will buy 34A. OR. 32p. 8yd. 5ft. 48in. of 
wild land, how much will 8 1 buy ? 

23. Joseph Doe will cut 24 cords 105 feet of wood in 9 
days ; how much will he cut in I day ? 

24. When 8 acres of land produce 25ch. 17bu. 3pk. 4qt of 
grain, what will 1 acre produce ? 

Aht. IIO. When the divisor is a composite number, and 
all its factors are within the table, 

* Ex. 1. When 24 yards of broadcloth are sold for 57.£. lOs, 
Od., what is the price of 1 yard ? Ans. 2£. 7s. lid. 

oFBEATioN. j^ this questioD we find 

6) 57 l-Q =. price of 24 yards. J^ -TTLrM 

4) 9 118 = price of 4 yards. 4. We therefore first di- 

~r r — 7-7- . i. 1 1 vide the price by one of 

2 7 11 = price of 1 yard, t^ese numbers, and then 

the quotient by the other. 

"Rtjl^. -^ Divide the dividend hy one of the component jparts^ and the 
quotient thence arising by another, and so on until all the factors have 
teen used as divisors; the last (piotient will be the answer. 

Examples for PaAcxicE. 

3. If 860 tons of iron cost 6409X. 10s. Od., what is the 
cost of 1 ton .' 

3. If a man travel 117ni. 7fur. 20rd. in 30 days, how far 
will he travel in 1 day ? 

4. If 84 loads of hay weight 201 tons 4cwt 2qr. Olb., what 
will 1 load weigh ? 

6. When 72 ladies require 567yd. Oqr. Ona, for their dresses, 
how many yards, will be necessary for 1 lady ? 

QuxsTioKS. — Art 110. How does it appear that diyiding by 6 in Ex. 1 
gives the price of 4 yards ? What is the rale for dividli^ by a composite num- 
ber? 
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6. M^en 132 sailors require 470yd. Iqr. of cloth to make 
their garments, how many yards will be necessary for 1 sailor ? 

Art. 111. When the divisor is not a composite number, 
and is greater than 12, or, if a composite number, when all its 
factors are not within the table. 

Ex. 1. If 23cwt of iron cost 171 £. Is. 3d., what cost Icwt.? 

Ans. 1£, 8s. 9d. 



In this question we first divide the 
pounds by 23, and obtain 7 for the quotient, 
and 10 jC. remaining, which we reduce to 
shillings, and add the Is., and again di- 
vide by 23, and obtain 8s. for the quotient. 
The remainder, 17s., we reduce to pence, 
and add the 3d., and again divide by 23, 
and obtain 9d. for the quotient. Thus, by 
uniting the several quotients, we find the 
answer to be 1£, Ss. 9d. 



OPKRATIOir. 

23)171 1 
161 


3(7£. 


10 


^ 


20 




2 3) 2 1 1 
184 


(8s. 


17 




12 




23)207 
207 


(9d. 



Rule. — Divide in the same manner as when the divisor does not ex- 
ceed 12 (Art 109), <md torite doum the whole operation as in the pre' 
ceding example, 

2. If $ 62 will buy 10951b. 14oz. 6dr. of beef, how much 
may be obtained for $ 1 ? 

3. Paid .£280. 5s. 9^d. for 97 tons of lead ; what did it cost 
per ton ? 

4. If a man travel 662m. 4fur. 28rd. 3yd. 2ft. 2in' in 38 
days, how far will he travel in 1 day ? 

5. When 98 acres produce 2739bu. Ipk. 5qt. of grain, what 
will 1 acre produce? 

6. A tailor made 347 garments from 2732yd. 2qr. 2na. of 
cloth ; what quantity did It take to make 1 garment ? 

7. When 19 tons of iron will purchase 262 A. 3R. 37p; 
25yd. 1ft. 40in. of land, how much may be obtained for 1 ton ? 

8. If 451 tons of copper ore will purchase 8003T. 8c wt. Iqr. 
01b. lOoz. of iron ore, how much will 1 ton purchase } 

Ans. 17T. 14cwt 3qr. 181b. 14oz. 

QuiiTioNS. — Art. 111. What is the rule when the divisor is large, and not 
a composite number? 
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§ XVI. MISCELLANEOUS EXAMPLES IN MULTIPLICA- 
TION AND DIVISION or COMPOUND NUMBERS. 

1. Bought 80 boxes of sugar, each containing 8cwt 3qr. 
20lb., but having lost 67cwt. 3qr. 121b., I sold the remainder 
for l£. 17s. 6d. per cwt ; what sum did I receive ? 

Ans. 375£. 

2. A company of 144 persons, purchased a tract of land 
conudning 11067 A. IR. 8p. John Smith, who was one of the 
company and owned an equal share with the others, sold his 
part of the land for Is. 9^. per square rod ; what sum did he 
receive? Ans. IIOIj^. 12s. 1^. 

3. The exact distance^ from Boston to the mouth of the 
Columbia River is 2644m. 3fur. 12rd. A man, starting from 
Boston, travelled 100 days, going 18m. 7fur. 32rd. each day ; 
required his distance from the mouth of the Columbia at the 
end of that time. Ans. 746m. 7fur. 12rd. 

4. James Bent was bom July 4, 1798, at 3h. 17m. A. M. ; 
how long had he lived Sept 9, 1607, at lib. 19m. P.M., 
reckoning 365 days for each year, excepting the leap year 
1804, which has 366 days ? Ans. 3353da. 20h. 2m. 

5. The distance from Vera Cruz, in a straight line, to the 
city of Mexico, is 121m. 5fur. If a man set out from Vera 
Cruz to travel this distance, on the first day of January, 1848, 
which was Saturday, and travelled 3124rd. per day until the 
eleventh day of January, omitting, however, as in duty bound, 
to travel on the Lord's Da^, how far would he be from the 
city of Mexico on the mommg of that dav ? 

Ans. 43m. 4fur. 8rd. 

6. Bought 16 casks of potash, each containing 7cwt. 3qr. 
181b., at 5 cents per pound. I disposed of 9 casks at 6 cents 
per pound, and sold the remainder at 7 cents per pound ; what 
did I gain? Ans. $ 203.78. 

7. A merchant purchased in London 17 bales of cloth for 
17<£. 18s. lOd. per bale. He disposed of the cloth at Havana 
for sugar at Ix. 17s. 6d. per cwt. Now, if he purchased 
144ewt. of sugar, what balance did he receive ? 

Ans. 35^. Os. 2d. 

8. A and B commenced travelling, the same way, round an 
island 50 miles in circumference. A travels 17m. 4fur. 30rd. 
a day, and B travels 12m. 3fur. 20rd. a day ; required how 
far they are apart at the end of 10 days. 

Ans. Im. 4fur. 20rd. 
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9. Bought 760 barrels of flour at $5.75 per barrel, which 
I paid for in iron at 2 cents per pound. The purchaser afler- 
wards sold one half of the iron to an axe-manufacturer ; what 
quantity did he sell ? Ans. 48 tons 15cwt. Iqr. 221b. 

• 10. Bought 17 house-lots, each containing 44 perches, 200 
square feet. From this purchase I sold 2A. 2R. 240fl., and 
the remaining quantity I disposed of at Is. 2^, per square foot ; 
what amount did I receive for the last sale ? 

Ans. 5914^. 19s. 5^d. 
11. J. Spofibrd's farm is 100 rods square. From this he 
sold to H. Spaulding a fine house-lot and garden, containing 
5A. 3R. 17p. ; and to D. Fitts a farm 50rd. square ; and to R. 
Thornton a farm containing 3000 square rods; what is the 
Value of the remainder, at 9 1.75 per square rod ? 

Ads. • 6235.25. 



§ XVn. CANCELLATION. 

Aet. 1 13. Cancellation, as commonly used in arithmetic, 
signifies erasing or striking out any factor or factors common to 
the divisor and dividend. 

It can be employed in most rules involving multiplication and 
division of whole numbers, but is more especially important in 
abridging operations in multiplication and division of vulgar 
fractions, and in simple and compound proportions. 

Aet. 113* If the dividend and divisor are both divided 
hy the same number^ the quotient is not altered. Thus, if the 
dividend is 20 and the divisor 4, the quotient will be 5. Now, 
if we divide the dividend and divisor by some number, as 2, 
their proportion is not altered, and we obtain 10 and 2 respec- 
tively ; and 10 -j- 2 = 5, the same as the original quotient 

Aet. 1 14* If a factor is cancelled in any number^ the 
number is divided by that factor. Thus, if 15 is the dividend 
and 5 the divisor, the quotient will be 3. Now, since the divi- 



- QuKSTioRS. — Art 112. What doee cancellation signify ? In what rales is 
it most adYantageously employed 7 — Art. 113. What is the effect on the qiio- 
tient when the dividend and diWaor are both divided by the same number! 
—Art. 114. What is the effect of cancelling a factor of any number} 
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8or and quotient are the two factors, which, heing multiplied to* 
gather, produce the dividend (Art. 50), it is pltdn, if we cancel 
the factor 5, thus ^ X 3 = 15, the remaining factor 3 is the 
quotient, and the dividend 15 has been dividea by 5. 

Art. 1 Iff. Method of cancelling, when there is one factor, 
or more, common to the dividend and divisor. 

Ex. 1. A man sold 25 hundred weight of iron at 5 dollars 
per hundred weight, and expended the money for flour at 5 
dollars per barrel ; how many barrels did he purchase ? 

Ans. 25 barrels. 

*S*tt"oc '^® P^®® ®^ ^® ^^ ^ hundred 

Dividend p X ao 25 weight must be multiplied by the 

Divisor number of hondred weight sold, to 

obtain the value of the whole ; and 
this product, being divided by the cost of the flour per barrel, will give 
the number of barrels bought. But we may indicate this multipuca- 
tion and division by their si^ns, without actually performing the oper- 
ations. In this example, 5 is a common factor of the divisor and divi- 
dend ; therefore, we divide the divisor and dividend by this factor, or, 
which is the same thing, cancel it in both, and obtain S5 for the 
quotient 

2. Divide the product of 15, 2, 4, and 6, by the product of 
4, 3, 2, and 5, and find the quotient. Ans. 6. 

• OPB&AnON. 

Dividend 15x^8X^X6 90_^ 

Diviaor 4 X 3 X ft X 5 "Ts"® ^'^^''^ 

In this example we cancel the common factors in the divisor and 
diyidend, and aivide the product of the remaining factors in the divi- 
dend by the product of those in the divisor, and obtain the quotient 6. 

RuLB. — 1. Write the dividend dbove the divisor, with a horizontai 
Une between them, as in division, (Art. 47.) 

2. Cancel tJte factor or factors common to the dividend and divisor, 
and, if there is only one factor remaining in the dividend and one 



Questions. — Art. 116. How do you arranse the dividend and divisor for 
canceUation 7 How do yoa then proceed ? Is the factor 6, in Elx. 1, reduced 
to 0, or 1, by beinff cancelled? If all the factors, both in the dividend and 
divisor, are cancelled, what will the quotient be 7 If more than one factor 
remain in the dividend and divisor after cancelling, how do you obtain the quo- 
tient 7 What is the rule for cancellation 7 , 
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m the diviior, dioide the factor of the dhidmd ly the factor of ihe 
divisor, 
8. ff there are two or more factors renuUninf in the dividend, and 
- two or more in the Avisor, divide the product of the factors of the divi- 
dend by the product of the factors of the divisor. 

Nora. — Whea a factor u cancelled, it it not reduced to 0, but to unitjrt 
or 1. Therefore, when all the factors are cancelled, either in the divi- 
dend or divisor, the factor 1 remains, and must be used as a fhctor of tha 
divisor or dividend, as the case may be.^ 

EXAKPLBS FOR PftACTICS. 

3. Divide 27 X 16 by 27. Ans. 16. 

4. Divide 42 x Id by 19: Ans. 42. 

5. Divide the product of 8, 6, and 3, by the product of 6, 3, 
and 4. Ans. 2. 

6. Divide the product of 17, 6, and 2, by the product of 6, 
2, and 17. Ans. 1. 

7. Sold 15 pieces of shirting, and in each piece there were 
30 yards, for which I received 10 cents per. yard ; expended the 
money for 10 pieces of calico, each contaMng 15 yards ; what 
was the calico per yard ?. Ans. 30 cents. 

Art. IIO* When a number in the dividend and another 
in the divisor have a common factor. 

8. Divide the product of 12, 7, and 5, by the product of 2, 
4, and 3. ' Ans. 17^. 

Dividend tftxT XB 36 -y, ^ ^. 

— — ■—- -^ = ---= 17 J Quotient. 

Divisor %X^Xi 2 

It will be seen, in this example, that 4 in the divisor is a factor of 13 
in the dividend. Therefore we divide 13 by 4, cancelling these num- 
bers, and use the quotient 3 instead of Id. The operation may be car- 
ried still farther by cancelling this factor 3, and a similar one in the 
divisor. 

9. Divide the product of 20, 13, and 9, by the product of 13, 
16, and 1, Ans. 11^. 

QuxsTioHS. — Art 116. How do joa proceed when a number in the difi- 
dend and^another in the divisor have a common factor ? Is the common fac- 
tor always one of the two numbers % 
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(MntEATlOlf. 

Dividend »0XiiX9 _ i5 ^^^^^^ 

Divisor 3[»Xi$Xl 4 * 

4 

In this example, 20 in the dividend and 16 in the divisor may be 
divided by 4. We therefore cancel these numbers and use their quo- 
tients in the operation. 

Rule. — When there is a factor in the dividend and another in the 
divisor wfiich may be divided by the smaller factor, or by some other 
number, without a remainder, cancel these factors, and tue the quotients 
arising from the dimsion instead of them. 

Examples for Practice. 

10. Divide the product of 9, 8, 2, and 14, by the product of 
3, 4, 6, and 7. Ans. 4. 

11. Divide the product of 16, 5, 10, and 18, by the product 
of 8, 6, 2, and 12. Ans. 12^. 

12. Divide the product of 22, 9, 12, and 5, by the product of 
3, 11, 6, and 4. ' Ans. 15. 

13. Divide the product of 25, 7, 14, and 36, by the product 
of 4, 10, 21, and 54. Ans. Iff 

14. Divide the product of 26, 72, 81, and 12, by the product 
of 36, 13, 24, and 54. Ans. 3. 

Art. 117. When the product of two or more factors of 
the dividend is equal to the product of two or more factors of 
the divisor, or conversely. 

15. Divide the product of 8, 5, 3, 16, and 28, by the product 
of 10, 4, 12, 4, and 7. Ans. 4. 

oPE&Anoir. 

4 

Dividend $X$XflXi$Xm _ 4 q„^,j^^^^ 

Divisor i0X4XiiiX4X'}l 

The product of the factors 8 and 5 in the dividend is equal to the 
product of 10 and 4 in the divisor ; therefore we cancel those factors. 
Again, the product of the fectors 3 and 16 is equal to the product of 

QtrzsTioHS. — What ie the rale for cancelliog when a number in the diri- 
dend and another in the dmsor bare a common factor? — Art 117. How do 
jott proceed when the products of two or more factora in the dividend and di« 
▼isor are alike t 

12 
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the factors 12 and 4, which we alao cancel, and there remains 28 di- 
vided by 7, which is equal to 4. ^ 

Rule. — When the product of two or more factors in the dividend is 
equal to the product of two or more factors in the divisor^ cancel these 
factors in both, 

NoTK. — If the product of two or more factors in the dividend is equal 
to any one factor in the divisor, or conversely, these factors may be cancel- 
led in both. 

Examples for Practice. ^ 

16. Divide the product of 8, 4, 9, 2, 12, 16, and 5, by the 
product of 4, 6, 6, 3, 8, 4, and 20. Ans. 2. 

17. Divide the product of 6, 15, 16, 24, 12, 21, and 27, by 
the product of 2, 10, 9, 8, 36, 7, and 81. Ans. 8. 



§ XVni. PROPERTIES AND RELATIONS OF 

NUMBERS. 

Art. 1 1 8« All numbers are either odd or even. 

An odd number is a number that cannot be divided by 2 
without a remainder; thus, 3, 7, 11. 

An even number is a number that can be divided by 2 with- 
out a remainder ; thus, 4, 8, 12. 

Numbers cure also either prime or composite, 

A prime number is a number which can be divided only by 
itself or a unit ; as 1, 3, 5, 7. 

Numbers are said to be prime to each other when no number 
greater than a unit will divide them without a remainder; 
thus, 7 and 11 are prime to each other. 

NoTx. — For definition of composite numbers, see Art. 41. 

Art. 119* A prime factor of a number is a factor which 
can be divided only by itself or a unit ; thus, the prime factors 
of21are3and7. 



QuxsTiOHS. — Wliat is the rule for cases of this kind t If the product of 
two or more factors is equal 'to any one factor, how do yon proceed f — Art. 
118. What are all mimbers ? What is an odd number ? What an even 
number 1 What other distinctions of numbers are mentioned 7 What is a 
prime number? When are numbers prime to each other? What is a com- 
posite number ? — Art. 119. What is a prime factor of a number ? 
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NoTx. — Unity or 1 it fometimM regarded ai a prime fiietor ; but sinee 
multiplying any number by 1 does not alter its value, we shall omit it 
when speaking of the prime fiictors of numbers. 

Abt. 130* To find the prime factors of a number. 

Ex. 1. It is required to find the prime factors of 24. 

Ans. 2,2, 2, a 

o^*^™** Since 5H is not a prime number, we divide 

^ ^^ it by 2, the least prime number greater than 

2 12 ^9 s^d ol^tain the quotient 13. And since 13 

Q ~~? is a composite number, we divide this also 

Z. by 8, and obtain a quotient 6. We next 

3 divide 6 by 3, and obtain 3 for a quotient, 

which is a prime number, and therefore the 
2x2x2 X3=524 division ends. The several divisors and 

the last quotient oonstitate aU the prime fac- 
tors of 34. 

Rule. — Divide the given number by Vie least prime number ^ freater 
than 1, that wiH divide it without a remainder, and then this quotient, if 
a composite number, in the same manner, and thus continue the division 
until a prime number is obtained for a quotient. The several divisors 
and the last quotierU are its prime factors, 

NoTK. — The composite factors of any number may be found by mul- 
tiplying together two or more of its prime factors. 

Examples for Practice. 

2. What are the prime factors of 36 ? Ans. 2, 2, 3, 3. 

3. What are the prime factors of 48? Ans. 2, 2, 2, 2, 3. 

4. What are the prime factors of 56 ? Ans. 2, 2, 2, 7. 

5. What are the prime factors of 144 ? 

Ans. 2, 2, 2, 2, 3, 3. 

6. What are the prime factors of 3420 ? 

Ans. 2, 2, 3, 3, 5, 19. 

7. What are the prime factors of 18500 ? 

Ans. 2, 2, 5, 5, 5, 37. 

A COMMON DIVISOR. 
Art. 191 • A common divisor of two or more numbers 

QuESTioHS.—* le 1 aeually considered a factor when tpeaking of the prime 
Actors of a namber f — Art. IfO. What is the rale For finding the prime factors 
of a namber T How can the composite factors of a number be found 1 — Art. 
121. What if a common divisor or two or more numben f 
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ifl any number that will divide them without a remainder ; thus, 
2 ifl a common divisor of 2, 4, 6, and 8. 

Art. 139. To find a common divisor of two or more 
numbers. 

Ex. 1. What is the common divisor of 10, 15, and 25 ? 

Ans. 5. 



1 n^l^K^v o ^® resolve each of the given numbers into two 

1 U — 5 X ^ faetoTB, one of which is common to all of them. 
15 = 5X3 In the operation 5 is the common factor, and there- 

2 5 = 5 X ^ fore mast be a common divisor of the numbers. 

Rule. -^ Resolve each of the given numbers into two factors^ one of 
which is common to ail of theniy and this common factor is a common 
divisor, 

Nora. — A namber is divisible b^ 2, when the last figure is even ; by 
4, when the last two figures are divisible by 4 ; hj 8, when the last three 
ficures are divisible by 8 ; by 5, when the last figure is 5; and by 5 or 
10, when the last figure is 0. 

Examples foe Practice. 

2. What is the common divisor of 3, 9, 18, 24 ? Ans. 3. 

3. What is the common divisor of 4, 12, 16, 28? 

Ans. 2 or 4. 

4. What is the common divisor of 12, 16, 32, 4S>'" 

Ans. 4. 

5. What is the common divisor of 14, 21, 35, 49 ? 

Ans. 7. 

6. What is the common divisor of 8, 16, 24, 48, 64, 96, 128, 
and 144 ? Ans. 4 

THE GREATEST COMMON DiyiSOR. 

Aet. 133* The greatest common divisor of two or more 
numbers is the greatest number that will divide each of them 
without a remainder. 

Art. 134. To find the greatest common divisor of two or 
more numbers. 

Ex. 1. What is the greatest common divisor or measure of 
84 and 132? Ans. 12. 



QussTiovs Alt. 122. What is the rale for finding a oe«MnoB divisor f 

When is a number divisible bf twe? Bjr4? By 8? By 5t By 10! -^ 
Art. 123. What is the greatest eommeii divisor of two or nose nosiberB t 
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oFBBATioif. As 12 win divide 36, it is evident 

8 4) 1 3 2 (1 it will also divide 48, which is equal 

8 4 to 12 + 36. It will also divide 84 ; 

"TTv Q ^ y , because 84 is equal to 36 4- 48 ; for, 

4 o; o 4 (1 as 12 will divide each of these num- 

48 bers, it iirf evident it will divide their 

Q fi\ >i Q / 1 ^™- ^^' ^^ ^^^^^ reason, it will 

£6 -f- 4a We therefore find, that 12 

1 2) 3 6 f3 ^ ^ common divisor of 84 and 132. 
' o g ^ To prove that 12 is the greatest 

** ^ common divisor, we resolve 84 and 

132 into their prime factors ; thus, 84 = 2x2X3X7, and 1 32 s=2x 
3x3X11- Now it is evident that 84 cannot be divided by any num- 
ber except by one of its prime factors or the product of two or more 
of them, llie same is true of 132. Both these numbers, therefore, 
can be divided by 12, since it is the product of the first tiiree prime 
fiictors of each of them ; thusr2 X 2 X 3 == 12. Again, if any num* 
ber greater than 12 will divide both of these numbers, it must be a 
number common to the factors 7 and 11 ; but 7 and 11 are prime to 
each other, and therefore can have no common factor greater than 1. 
Hence 12 is the greatest conmion divisor of 84 and 132. 

Rule. — 1. Divide the greater number by the le$Sj and if there m a 
remainder, divide the last divisor by it, and so continue dividing the last 
divisor by the last remainder until nothing remains, and the last divisor 
is the greatest common divisor, 

2. ^ there are more than two numbers, first Jind the greatest common 
divisor of two of them, and then of that common divisor and one of the 
other numbers, and thus proceed until all the numbers are used. The last 
common divisor, thus oUained, is the greatest common divisor required, 

NoTs. — From the precedins demonstration it may be seen, that the 
createst common divisor can also be found by resolving the given nam- 
Eers into their prime factors, and multiplying together those which are 
common to all the numbers ; thus 2, 2, o, are factors, common to 84 and 
132, and their product, 12, is their greatest common divisor. 

Examples for Practice. 

, 2. What is the greatest common divisor of 85 and 95 ? 

Ans. 5. 

3. What is the greatest common divisor of 72 and 168 ? 

Ans. 24. 
4^ What is the greatest common divisor of 119 and 121 ? 

Ans. 1. 



QuxsTioirs. — Art 1S4. How does it appear that 12 in the example is the 
greatest common dirisor of 84 and 132 7 What is the rule for finding the 

Seatest common divisor? What other mode of finding the greatest common 
▼isor? 

12* 
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5. What is the largest number that will divide 324 and 586? 

Ans. 2. 

6. What is the largest number that will divide 582 and 684 ? 

Ans. 6. 

7. What is the greatest common divisor of 32 and 172 ? 

Ans. 4. 

8. What is the largest number that will divide 84 and 1728 ? 

Ans. 12. 

9. What is the greatest common divisor of 16, 20, and 26 ? 

Ans. 2. 
10. What is the greatest common divisor of 12, 18, 24, 
and 30 ? Ans. 6. 

A COMMON MULTIPLE. 

Art. 13S« A multiple of a number is a number that can 
be divided by it without a remainder ; thus 6 is a multiple of 3. 

Art. ISO* A common multiple of two or more numbers is 
a number that can be divided by each of them without a re- 
mainder ; thus 12 is a common multiple of 3 and 4. 

Art. 137* The least common multiple of two or more 
numbers, is the least number that can be divided by each of 
them wiUiout a remainder. 

Art. 138* To find the least common multiple. 

Ex. 1. What is the least common multiple of 6, 9, 12 > 

Ans. 36. 



3 
2 



oPWATioH. jn this operation we first divide the 

^ ^ ^^ numbers by 3, a. number that will divide 

2 3 4 most of them without a remainder, and 



I — o 2 write the quotients in a line below. We 

next divide by 2, writing down the quo- 

tients and undivided number, as before. 

3X2X3X2 — 36 Then, since these numbers are prime to 

each other, we multiply together the di- 
visors, last quotients, and undivided number, which are all the prime 
&ctors of 6, 9, and 12, and thus obtain 36 for the least common mul- 
tiple. 

To ffrove that 36 is the least conmion multiple, we resolve 6, 

QuESTioHs. — Art 125. What is a multiple of a number ? — Art 126. What 
ia a common multiple of two or more numbers ? — Art. 127. What is the least 
common multiple of two or more numbers t — Art. 128. How does it appear 
that 36 is the least common multiple of 6, 9, and 12 1 
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0, and 18 .into their prime factors ; thus, 6 = 2X3; = 3x3; 
12 = 3 X 2 X 3. Now, since the least common multiple of two or 
more numbers must contain all the factors of those numbers, it is 
evident that, if any different prime factor occurs more than once in 
any one of the numbers, it must be taken the same number of times 
as a factor of the multiple, or it will not contain all the factors of the 
numbers. 

In the example, 2 and 3 are the different prime fiustors, and as 3 
occurs twice in 9, and '2 twice in 12, each mnst.be taken twice as fac- 
tors of the least common multiple ; thus, 2x2X3x3ss36, the 
same as in the operation. 

Rule. — Divide by such a number as will divide most of the given 
numbers without a remainder, and set the several quotients toith the 
several undivided numbers in a line beneath ; and so continue to divide, 
until no number greater than unity will divide two or more of them. 
Then multiply au the divisors, the last quotients, and undivided numbers 
together, and the product is the least common multiple. 

Note 1. — Care must be taken always to divide by a number that will 
divide most of the given numbers, or a multiple may be obtained which 
is not the least common multiple. 

Note 2. — - When one or more of the civen numbers are factors of any 
one of the other numbers, the factor or ractors may be cancelled, and a 
common multiple of the remainine numbers found as in other examples. 
Thus, if the common multiple of o, 15, 30, 7, 14, and 28 were required, 
we might cancel the 5, 15, 7, and 14,- because 5 and 15 are fiictors of 30, 
and 7 and 14 are fectors of 28. 

Examples for Practice. 

2. What is the least common multiple of 8, 4, 3, and 6 ? 

Ans. 24. 

3. What is the least common multiple of 7, 14, 21, and 15 ? 

Ans. 210. 

4. What is the least common multiple of 3, 4, 5, 6, 7, 
and 8 ? Ans. 840. 

5. What is the least number that 10, 12, 16, 20, and 24 will 
divide without a remainder ? Ans. 240. 

6. What is the least common multiple of 9, 8, 12, 18, 24, 
86, and 72 ? Ans. 72. 

7. Five men start from the same place to go round a certain 
island. The first can go round it in 10 days ; the second in 12 
days ; the third in 16 days ; the fourth in 18 days ; the fifth in 
20 days. , In what time wiU they all meet at the place from 
which they started ? Ans. 720 days. 
^■^».«^"^w^"^""^"."— ^-"■■■""•"■■•""^^^^"^"^■^""""^■■"""^^^"^^■^"""'"^■'"^"^^"""^""^ " ■ ■ ■ ' 

QuzsTioirs. — What is the rule fbr finding the least eommon multiple f 
What caation is g^ven in the note 1 
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§ XDL FRACTIONS. 

Art. IStO. A fsaction is an expression denoting a |7ar< 
of any number or thing. 

The term fraction is derived from the Latii\ word frango, 
which signifies to break; from the idea that a number or thmg 
is broken or separated into parts. 

Fractions are of two kinds, Vulgar and Decimal. 

VULGAR FRACTIONS. 

Art. 190« A vulgar* fraction is any part of an integer 
or whole number, expressed by two numbers one above the 
other with a line between them. 

The numbKer below the line is called the denominator, and 
the number above, the numerator ; 



Thus, I 



Numerator 3 Three 
Denominator J Fifths. 



The denominator shows into how many parts the whole 
number is divided, and gives a name to the fraction. The 
numerator shows how many of these parts are taken, or ex- 
pressed by the fraction. 

The numerator and denominator together are called the 
terms of the fraction. 

Art. 131* There are six kinds of vulgar fractions, viz. 
proper, improper, mixed, simple or single, compound, and 
complex, 

A proper fraction is one whose numerator is less than the 
denominator ; as, ^. 

An improper fraction is one whose numerator is equal to, or 
greater than, the denominator ; as, f , |. 



* The word vulvar here means aminum, and is employed in this con- 
nection to denote ue kind of fractions in most common use. 

QuESTioirs. — Art. 129. What is a fraction 7 From what is the term de- 
rived, and what does it signify ? How many kiivds of fractions, and what are 
they called ? — Art. 130. What is a vulgar fraction, and how expressed 7 What 
is the number above the line called 7 The number below the line 7 What 
does the denominator show 7 What the numerator 7 What are tibe numera- 
tor and denominator together called 7 — Art 131. How many kinds of vulgar 
fractions, and what are their names 7 Give the definition of each. 
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NoTx. — A fraction, strictly speaking, is less than a unit; hence, if the 
numerator is equal to, or greater than, the denominator, it expresses a unit 
or more than a unit, and is therefore called an improper fraction. 

A mixed number is a whole number with a fraction; 
as, 7-^, Of. 

A simple or single fraction has but one numerator and one 
denominator, and may be either proper or improper ; as, J, f . 

A compound fraction is a fraction of a fraction, connected by 
the word of; as, | of f of f . 

A complex fraction is a fraction having a fraction or a 
mixed number for its numerator or denominator, or both ; as 

* Z ?i Zi 

|'9i'll'9A' 

Art. 133. When we divided 479956 by 6 (Art 49, 
Ex. 12), we had a remainder of 4, which could not be di- 
vided by 6, and therefore^ we wrote it over the divisor with 
a line between them. This is an expression for division with- 
out performing the operation, and is called a fraction ; the 
number above the line being the numerator, and the one below 
the denominator. Hence, Fractions originate from division ; 
the numerator answers to the dividend^ and the denominator to 
the divisor. 

Art. 133* From what has preceded, we perceive that the 
value of a fraction is the quotient arising from the division of 
the numerator- by the denominator^ or from the expression of 
this division. Thus the quotient of f or 6 -i- 2 is 3 ; and the 
quotient of J or 3 -i- 4 is j. 

REDUCTION OF VULGAR FRACTIONS. 

Art. 134* Reduction of Fractions is changing their /arm 
or terms without altering their value. 

Art. 13tS« To reduce a fraction to its lowest terms, 
Ex. 1. Reduce -f^ to its lowest terms. Ans. ^. 

Questions. «i~ When the namerator ie equal to, or greater than, the de- 
Bomioator, is the ezpreasion, atricUy speaking, a fraction t — Art. 132. From 
what do fractions originate 7 To what does the numerator answer 7 To what 
the denominator 7 — Art 133. What is the ralue of a fraction 7 «- Art 134. 
What is reduction of fractions 7 
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onaumou, We first divide both terms of the fraction by 2, 

3) a number that will divide them both withoat a 

2) -^ = f = ^ remainder, and obtain |. We next divide this 

result by 3, and obtain i, which cannot be diYid- 
ed by any number greater than 1, and therefore the fraction is in its 
lowest terms. The result would have been the same, if we had first 
divided by 6, the greatest common divisor. 

By dividing the numerator and denominator of a fraction by the 
same nwnber, it is evident we cancel equal factors in both (Art. 113), 
and diminish them in the same proportion ; consequently, their relation 
to each other is not changed, and the value of the fraction remains the 
same. Therefore, Dividing tlie numerator and denominator of a frac- 
tion hy the same number does not alter the value of the fraction. 

Rule I. -— Divide the numerator and denominator by amy number 
greater than I , that will divide tliem both without a remainder, and thus 
proceed with the successive results until the opercUion can be carried no 
farther. Or, 

Rule U. *- Divide both the numerator and denominator by their 
greatest common divisor, and the result will be the fraction in its lowest 
terms. 

Note. — A fraction is in its lowest terms, when its nomerator and do- 
nominator are prime to each other. (Art. 118.) 

Examples for Practice. 

2. Reduce ^ to its lowest terms. Ans. \ 

3. Reduce ^ to its lowest terms. Ans. f 

4. Reduce ^ to its lowest terms. Ans. \ 

5. Reduce -j^ to its lowest terms. Ans. | 

6. Reduce ^^J to its lowest terms. Ans. | 

7. Reduce ^| to its lowest terms. Ans. ^f | 

8. Reduce -^V to its lowest terms. Ans. f 

9. Reduce |ff^ to its lowest terms. Ans. Jff^ 



10. What is the lowest expression of ff^ ? Ans. ^Jf 

Art. 130* To reduce a mixed number to an improper 
fraction. 

JEx. 1. In 7f how many fifths ? Ans. ^. 

QuESTioHS. — Art. 136. How do you reduce a fitustion to its lowest terms f 
Why does dividing both terms of a fraction by the same number not alter the 
Tslue of the fraction 7 Has } £he same value as f^ ? Why 7 What is the 

rule for reducing a fraction to its lowest terms ? How may you know when 
a fraction is in its lowest terms 7 
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OPWATIOlf. , 

5 Since there are 5 fiflhs in I whole one, there will be 

OR /; AL 6 times as many fifths as whole ones ; therefore, in 7 

•JD minS. ^gj^ gjg 35 g£^Jjg^ gyjj^ ^J^^ 3 ^f^J^g ^JjJ^ ^^J^^^ ^^jj^^ 3^ 

__£ fifths, which are expressed thus, ^. 

Rule. — MuUiply the whole number by tJte ekrumunator of the fnuy 
tioTif and to the product add the numerator, and place their sum over the 
denominator of the fraction. 

Note. — 1>. Any whole number may be expressed in the form of a 
fraction, by taking the number itself for a numerator, and a unit fbr the 
denominator; thus, 5 may be written |. 

2. To reduce a whole number to a fraction of the same value, having 
a given denominator, we multiply the whole number by the given de- 
nominator, and make the product the numerator ; thus 5, recmced to a. 
fraction, having 3 for a denominator, becomes i&. 

Examples for Practice. 

2. In 8f dollars how many sevenths ? Ans. A^. 

3. In 3^ oranges how many fourths ? Ans. -^. 

4. In 9^ gallons how many elevenths ? Ans. -^^. 
6. S,educe 8^ to an improper fraction. Ans. |^. 

6. Reduce 15^ to an improper fraction. Ans. -i^/-. 

7. In 18J how many*ninths ? Ans. -i|i. 

8. In 161^-iV ^^w many one hundred and seventeenths ? 

Ans ^^^. 

9. Change 43j-J^ to an improper fraction. Ans. -4^^. 

10. What improper fraction will express 27-^ ? Ans. ^■^■^, 

1 1. Change 1 1 ly^ to an improper fraction ? Ans. J^f^. 

12. Change 125 to an improper fraction. Ans. j4^. 

13. Change 25 to an improper fraction, haying^ 6 for a de- 
nominator. Ans. J-|fi. 

14. Reduce 75 to ninths. Ans. &^, 

15. Change 343 to the form of a fraction. Ans. ^^. 

16. Reduce 84 to fifteenths. Ans. m^. 

Art. 137* To reduce improper fractions to whole or 
mixed numbers. 



Questions. — Art. 136. What is the rule for reducing a mixed riumberto an 
improper fraction ? Give the reason. How <ian aVhoIe number be expressed 
in the form oF a fraction ? How do jou reduce a whole number to a rraction 
of the same raWe, having a given denominator 1 
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. Ex. 1. How many dollars in f J dollars ? Ans. $ 2^^, 

ovBRATioN. This question may be analyzed by saying, As 16 

1 6) 3 7 (2i\ sixteenths make one dollar, there will be as many 

3 2 dollars in 37 sixteenths as 37 contains 16, which is 

— 2^times, = $2^ 

RuLX. — Divide the numerator by the denominator, and, if there he 
a remmnder, place it over the denominator at the riglU hand of the 
whole number. 

Examples for Practice. 

2. Reduce •^- to a whole number. Ans. 12. 

3. Change J^ to a mixed number. Ans. 10^. 

4. Change -ViV^ ^^ ^ mixed number. Ans. lOy^y. 

5. Change -V^^ to a mixed number. An8.1f^|. 

6. Reduce -M^ to a mixed number. Ans. 142f . 

7. Reduce ^f f to a whole number. Ans. 1. 

8. Change ^4^ to a whole number. Ans. 667. 

9. Reduce ^^if^ to a mixed number. Ans. 9^. 
10. Reduce -^V^ ^^ ^ mixed number. Ans. 4y^. 

Art. 138« To reduce a compound fraction to a simple 
fraction. 

Ex. 1. Reduce f of -^ to a simple fraction. Ans. ff. 

opBRA-now. To show the reason of the operation, this 

* ^ "TT "^^ »* question may be analyzed by saying, that, if ^ 
of an apple be divided into 5 equal parts, one of these parts 
is -sV o^ ^° apple ; and, if \ of -^^ be •^, it is evident that \ 
of -fr will be 7 times as much. 7 times -^^ is ■^; and if ^ 
of -A" ^® "^1 t o^ "A- will be 4 times as much. 4 times ^y 
are f |. - • 

Or, by multiplying the denominator of Ar by 5, the denomi- 
nator of f, it is evident we obtain ^ of •A:= A"» since the parts 
into which the number or thing is divided are 5 times as many, 
and consequently only -J as large, as before. Again, since i 
of A-=Vt» t ^^ "A" w^^^ ^ ^ times as much; and 4 times 
^==^. This process will be seen to be precisely like the 
operation. 
^ — i < ■ ^ - 

Questions. — Art. 137. What is the rale for reducing improper fractions 
to whole or mixed numbers ? Give a reason for the rule. — Art. 138. How do 
yon reduce a compound fraction tQ a simple one 7 Give the reason for the 
operation. 
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Ex. 2. Reduce f of ^ of f of | of ']^ to a simple fraction. 

Ans. •^, 



OPBBATION BT GAITCXLLAnOll. 

^ • Sifice some of the numeraton 

JiX^X^X0X Jl and denominators to be multiplied 

— ^A" together are alike, we may cancel 

^X^X7X0X 11 these common factors, according 

to the rules of canceUatioii. 

Bttle. — I. Multiply all the numerators together for a new numerO' 
tor, and all the denominators for a new denominator, and then reduce 
the fraction to its lowest terms. 

2. If there are factors in the numerator similar to those in the de^ 
TiamincUor, cancel them in the operation. 

Note. — All whole and mixed numbers in the compound fraction must 
be reduced to improper fractions, before multiplying the numerators and 
denominators together. 

Examples for Practice. 

3. What is I of t of f ? Ads. ^ = 4f . , 

4. What is J of Tft. of 7? Ans. 5^. 

5. What is J of A of f of t? Ans. t%. 

6. Change -ff of J of | of ^ of 7 to a simple fraction. 

Ans. ift-jjTj. 

7. Bequired the value of f of ^^ of -J^ of j^J of 5f . 

Ans. f . 

8. Eeduce -^ of f of 1^ of { of f to a simple fraction. 

Ans. ^. 

9. Reduce f of -^ of {■ of -^ of 4^ to a simple fraction. 

Ans. ff . 

10. Reduce -f f of f of i^f to a simple fraction. Ans. ff. 

11. Reduce A ^^ ff ^^ M ^^ ^i ^^ ^ whole number. 

Ans. 3. 

12. Reduce ^ of 1^ of ^ of 8f of -V- to a simple fraction. 

Ans. \i. 



QvKSTioNS.— When there are common factors in the numerator and de- 
nominator, how may ihe operation be ahortened 7 What ia the rale f What 
moat be done with all whole and mixed nnmbera in the compound fraction f 

13 
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A Common Denominator. 

« 

Art. 13B« A common denominator of two or more frac- 
tions is a common multiple of their denominators. The least 
common denominator is the least common multiple. 

"Sorm, Fractioqs have a common denominator, when all their de« 

'nominators are alike. 

Art. 140. To reduce fractions to a common denominator. 

Ex. 1. Reduce J, |, and J to a common denominator. 

Ans. ili, 1-lf , iff- 

OPaRATION. 

3X6X8 = 144 new numerator for f = -H# 
5X4X8=160" " * = iff 

7X4X 6=168 " " i = iff 

' — , 

4X6X8=192 common denominator. 

We first multiply the numerator of | by the denominators 6 and 8, 
and obtain 144 for its numerator. We next multiply the numerator of 
I by the denominators 4 and 8, and obtain 160 for its numerator; and 
then we multiply the numerator of I by the denominators 4 and 6, 
and obtain 168 for its numerator. Finally, we multiply all the de- 
nominators together for a common denominator, and write it under the 
several numerators, as in the operation. 

By this process the numerator and denominator of each fraction 
tie multiphed by the same numbers, and consequently, both being 
increased an equal number of times, ih&x relation to each other is 
not chafed, and the value of the fraction remains the same. (Art. 
133.) Therefore, Multiplying the numerator and denominator of a 
fraction by the same number does not alter the value of the fraction. 

Rule. — Multiply each numerator into all the denominators except its 
oumfor a new numerator; and aU the denominators into each other for 
a common denominator, ^ 

Note. — Fractions of this form may often be reduced to lower terms, 
without destroying their common denominator, by dividing all their 
nunterators ana denominators by a common divisor. 



Questions. — Art. 139. What is a common denominator of two or more 
fractions 7 What is the least common denominator ? When have fractions 
a common denominator 7 — Art 140. How do yoa find.a common denomina- 
tor of two or more fractions ? Give the reason of the operation. What in- 
ference is drawn from it? What is the rale for finding a common denomina- 
tor f How may fractions having a common denominator be reduced to lower 
terms ? 
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Examples for Practice. 

2. Reduce { and ^ to common denominators. 

Ans. if , JJ, or A, iJ. 

3. Reduce j^, f , and ^ to a common denommator. . 

Ans. i%, a, 14. 

4. Reduce ^, f , and |\ to a common denominator. 

5. Reduce f , A, and § to a common denominator. 

Ans. Iff, ilf , frt, or ff 1 M> «*• 

6. Reduce i^ it i^ and ^ to a common denominator. 

Ans. i|», f|», f 48, m^ or t^, ^y^, iJ*, ^. 

Art. 141 • To reduce fractions to their least common de-' 
nominator. 

Ex. 1. Reduce §, |, and ^ to the least common denomi- 
nator. 



3 


3 6 


12 


2 


1 2 


4 




1 


2 



8 
6 



OPBRJLTION. 

1 2 common denominator. 



4X2= 8 numerator for f = -ft. 
2 X 5 = 10 numerator for | = jj. 
1X7= 7 numerator for -^ = -A. 



12 
3X2X2= 12) the least common denominator. 

• 

Haying first obtained a common multiple, or denominator of the 
given fractions, we take the part of it expressed by each of these 
fractions separately for their new numerators. Thus, to get anew 
numerator for §, we take | of 13, the common denominator, by 
dividing it by 3, and multiplying the quotient 4, by 2. We proceed 
in this manner with each of the fractions, and write the numerators 
thus obtsdned over the common denominator. 

Note. — The change in the terms of the fractions, in reducing them to 
the least common denominator by this process, depends upon the same 
principle as explained in the preceding article. 

Rule. — 1. Find the least common multiple of the denominators of 
the several fractions, and it will be their least common denominator, 

2. Divide the least common denominator hy the denominator of each 
of the given fractions, and multiply the quotients by their respective 
numerators, and their products will be the numerettors of the fractions 
required. , 

Note. — Compound fractions must be reduced to simple ones, whole 

Questions. — Art. 141. How do you find the least common denominator of 
two or more fractions ? Upon what principle does this process depend f- What 
ii the rule for reducing fractions to their least common denominator t What 
most be done with compound fractions, whole numbers,- and mixed numbers f 
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and mixed d ambers to improper fractions, and all to their lowest terms, 
before finding the least common denominator. 

Examples for Pbactige. 

2. Reduce f , f , f , and { to the least common denominator. 

Ans. "nnr? v2o» T3o5 tttt' 

3. Beduce }, f , |, and ^ to the least common denominator. 

4. Reduce |^5 -j^, and 7f to the least common denominator. 

Ans. U^ Hi W- 

5. Reduce ^, -j^, ^, and 5f to the least common denom- 
inator. Ans. if, if, i4, -^. 

6. Reduce ij it f i f) ii and ^ to the least common de- 
nominator. Ans. if, if, ff , if, f ^, if. 

7. Reduce |, f , i, ^, f, and ^ to the least common denom- 
inator. Ans. if, f f , if, ^, /^, ^. 

8. Reduce f , f, and -^ to the least common denominator. 

Ans. ff , if, f f. 

9. Reduce 7f , &^, 7, and 8 to the least common denom- 
inator. Abs. %»-, %S ^^, ^. 

10. Reduce f , 4, 5, 7, and 9 to the least common denomi- 
nator. Ans. f, J^, ^, ^,^.. 



ADDITION OF VULGAR FRACTIONS. 

Art. 143« Addition of Vulgar Fractions is the process of 
finding the value of two or more fractions in one sum. 

Art. 143. To add fractions that have a common denomi- 
nator. 

Ex. 1. Add i, f , ^, f , and f together. Ans. 2^. 

OPERATION. These fractions all heing 

1^.2-{*4-{*5-)-6 Q. sevenths, that is, having 7 for 

w ^ — ^ — 9j iy — .- -V" = 2f. a common denominator, we 

simply add their numerators 
together, and write the sum over the common denominator. 

Rule. — Add together the numerators of the ftactions, and place 
their sum over the common denominator, and reducS the fraction if 
necessary. 

QuESfTioNs. — Art 14SL What !■ addition of vulgar fractions 7 — Art. 14S. 
What is the rale for adding fractions having a common denominator 7 Givo 
the reason for the rule. 
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Examples Toi Practice. 

2. Add ^, fj, vr, ^, ^, and 4^ together. Ans. 8^. 

3. Add ^, ^, T?,., ^, and ff together. Aim. Z^. 

4. Add ^, ^, i?, and J-J together. Ans. 2,^, 

5. Add i^., ^1, f f, and H together. Ane. sjf. 

6. Add HI . Hf . ind tW together. Ans. l+i?. 

7. Add ^^, -HI I, and ^ffr together. Ans. l^f. 

Akt. H4i To add fractions that have not a common de- 
nominator. 

Ex. 1. What is the sum of f, |, and ^? Ans. l^f. 

24 common denominator. 



g j6 8 12 
S3 4 6 



4x5 = 20^ 

3 X S =^ 9 > new numeiaton. 

2x7=14) 



Sumof numeratftrs 43 
' Com. denominator S4 



= !«■ 



Raving iband the common denomuiator and new numeraton, u ia 
Art. 141, we add the numeiatOTB together and pkce their sam orei 
the common denommator, and reduce the ifaction. 

Rule. — Seda/i mixed nwnbers to improper fraaumt, and compoxmd 
fraaivns to simple fractiona ; then redtux all the fractions to a common 
dmomintdor; and tht nan of their manaraton, written over the com- 
man denominator, vnU be the answer required. 

Note. -~ Id adding mixed nnmberSi it is sometimeB 1 
to add the fractional pans separate];, and ihen to add t 
•mount or the whole numbeia. 

Examples for Practice. 



2. What is the sum of |, H, and { j ? 


Ans.!m. 


3. What is the sum of ^, 4^, and ^t 


Ans. 1,VB.. 


4. What is the sum of if and J| ? 


Ans.lHf 


5. What is the sum of J, 4, %, and ^ ? 


Ans. ajf 


6. Add 1, f,, H, and J together. 


Ans.li« . 


7. Add if, H. and Ji together. 


An,, im ■ 


& Add A, H, «, and -M, "gs*"' 


Ans. 2B . 


QDMTION9. — Art. 144. Wliil ia ihs rale for sddin 


rmctioiu not h.iiol n 


1»- ' 
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9. Add i, ^, f, t» h h «"*^ i tt^ether. Ans. 5^o- 

10. Add f , T^, a, li-, If, ^, and ^ together. 

Ans. 6H**i- 

11. Add J of i to I of f . Ans. l^^, 

12. Add I of J to 1^ of i. Ans. 1^, 

13. Add ^ of I to 4 of tG- Ans. A% 

14. Add I of I of t to I of f of ^. Ans. ^. 

15. Add i of A of iJ to i of #. Ans. ^. 

16. Add 3^ to 4i- Ans. 8^. 

17. Add 4f to 5f . Ans. 10^- 

18. Add 17f to 18^. Ans. 36f 

Abt. 14S« To add any two fractions whose numerators 
are a unit. 

Ex. 1. Add i to |. Ans. ^. 

opBEATioM. We first find the 

Sum of the denominators 44-5=9 product of the de- 

Product of the denominators 4X5 = ^ ^ftrArn"*.^ 

earn, which is 9, and 
write the former for the denominator of the required fraction, and the 
latter for the numerator. 

' The reason of this operation will he seen, when we consider, that 
the process reduces the fractions to a common denominator, and thea 
adds their numerators. 

Rule. — Add together the gwen denominators ^ and place the sum over 
their product. 



Examples for Practice. 




SUBTRACTION OF VULGAR FRACTIONS. 

Art. 146* Subtraction of Vulgar Fractions is the pro- 
cess of finding the diflference between two fractions of unequal 
values. 



Questions. — Art. 145. What is the rule for adding two fractions when the 
numerators are a unit 1 What is the reason for this rule T — Art 146. What is 
subtraction of Tulgar factions ? 
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Art. 147. To subtract^ fractioos that have a common de- 
nominator. 

Ex. 1. From J take |. Ans. f . 

rj ^_n ^ ^his operation we take the less numerator fW)m 

1 Z -^ h the greater, and write the difference over the common 

9 9' denominator. Hence the following 

Rule. — Subtract the less ntunerator from the greater^ and write the 
difference over the common denominator^ and reduce the fraction if 
necessary. 

Examples for Practice. 

2. From ^^ take ^. Ans. -f^, 

3. From -f| take ^. Ans. -^. 

4. From f^ take •^. Ans. ff . 

5. From ^ take Vft. Ans. f|f . 

6. From ^^ take ^V^g. Ans. f||. 

7. From ^ take ^. Ans. t\,. 
S. From -^^ take -jyiy. Ans. ^. 

Art. 148. To subtract fractions that hare not a common 
-denominator. 



Ex. 1. From |f take -fj. Ans. ^. 

16 12 



4 3 16 

1^ 
4x4x3 = 48. 



OPJSSAnON. 

48 common denominator. 



3x13 — 39 ) new numerators. 
4x 7 = 28 J 



11 difierence of numerators. 
48 common denominator. 



Having found the common denominator and new numerators as in 
Art. 141, we subtract the less numerator from the greater, and place 
the difierence over the common denominator. 

Rule. — Reduce the fractions to a common denominator , then write 
the difference of the numerator^ over the common denominator, 

^ NoTX. — If the minuend or subtrahend, or both, are compound frac* 
tions, thej must be reduced to simple ones. 

QuKSTiOH. — Art. 147. What is the rule for subtracting fractions haring 
a common denominator ? — Art. 148. What is the rule for subtracting frac- 
tions not iMvin^ a common denominator 7 If the minuend or subtrahend is a 
compound fnustion, what must be done f 
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Examples for Pbactice. 

2. From ^ take ^. Ans. •^. 

3. From ^ take -f^. Ans. f^. 

4. From H take ^. Ans. -^ 

5. From ^ take ^. Ans. f|. 

6. From §^ take -j^. Ans. •^^. 
. 7. From Jf take •^. Ans. ^^V- 

8. From ^ take ^. Ans. if^f . 

9. From ^ take yXr- Ans. yl^. 

10. From | of ^ take i of ^. Ans. ^V 

11. From I of ^j take ^ of if. Ans. ^^. 

12. From | of 12f take | of 9^. Ans. ||. 

Art. 14:9« To subtract a proper fraction or a mixed num- 
ber from a whole number. 

Ex. 1. From 16 take 2^. Ans. 13f . 

opBKATioK. Since we have no fraction from which to sub- 

T^ Ol ^"^^^ ^® i' ^® ™^* *^^ ^' equal to f , to the 
® — _i minuend, and say -^ from f leaves f . We 
Rem. 1 3^ write the J below the line, and carry 1 to the 
2 in the subtrahend, and subtract as in subtraction of simple 
numbers. 

The same result will be obtained, if we adopt the following 

Rule. — Subtract the numerator from tlte denominator of the frac- 
tion , and under the remainder lorite the denominator^ and carry one to 
the subtrahend to be subtracted from the minuend. 

Note. — If the. subtrahend is a mixed number, we maj, if we choose, 
reduce it to an improper fraction, and change the whole number in the 
minuend to a fraction having the same denominator, and then proceed as 
in Art. 148. ^ 

Examples for Practice. 

2. 3. 4. 5. 6. 

From 12 19 13 14 17 

Take j4J _3f _9^ _8^ ^ 

Ans. 7i 15f 3^ 5f lo^ 

7. From 23 take 13^. Ans. 9f . 

8. From 47 take ^. Ans. 46^. 

9. From 139 take 75J^. Ans. 63^1. 

Questions. — Art. 149. What is the rale for subtracting a proper. fraction or 
mixed number from a whole number f Give the reason for tnis rule. 
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Art. 1«S0« To subtract a mixed number from a mixed 
number. 

Ex. 1. From 9^ take 3f . Ana. Sff. 

i^T^opBgmon, i^ Ihis example, we first reduce the 

T^k"* ot qtt fractions to .a common denominator by 

e «^ ^yft multiplying the terms of the upper frac- 
Rem. 5||- tion ^^ by 5, the denominator of the lower, 

thus,-^^g~-^; and then the terms of the lower fraction f, 

3 V 7 — 21 

by 7, the denominator of the upper, thus, 6x7="35* N^w» 
since we cannot take f ^ from ^, we add 1, equal to f f , to the 
^ in the minuend, and obtain f f. We next subtract J^ from 
If, and write the remainder, ^, below the line, and cariy 1 to 
the 3 in the subtrahend, and subtract as in simple numbers. 

|Bcw.D owBATiow. j^ f^ opcratiou, we first 

T^T at = J^ - W '^"^^^ the mixed numbers to 

xtukts o^ — -^ ~gy" unproper fractions, and these 

Rem. J^ = 5f| fractions to a common denom* 

inator, as in the first opera- 
tion. We then subtract the less fraction from the greater, and, 
reducing the remainder to a mixed number, obtain the same 
answer as before. 

RuLB L — Reduce the fractians, $f necessary, to a common denomi- 
nator, and tf the lower fraction is greater than the upper, suhtract the 
numerator (^ the lower Jractton Jrom the common demmunator, and to 
the remainder add the numerator of the upperfraction. , Write this sum 
over the common denominator, and cany I to the subtrahend, and subtract 
as in simple numbers. But if the upper fraction is greater than the 
lower, subtract the less from the greater, and the whole numbers as 
brfore. Or, 

Rule II. — Reduce the mixed numbers to improper fractions, then to a 
common denominator, and subtract the less fraction from the greater. 
Write the remumder over the common denominator, and if the fraction 
is improper, reduce it to a whole or miaed number. 

Examples fob Practicb. 

2. 3i 4. 5. 6. 

I Of 

Questions. — Art 160. How do yoa reduce the fractions of miied nambera 
to a common denominator 7 How does it appear that this process reduces 
them to a common denominator 7 How do you then proceed ? What other 
method of subtracting mixed numbers 7 What are the two rules 7 



From 9f 


7* 


8f 


H 


Take b\^ 


Si 


^ 


H 


Ads. 3ff 


m 


m 


6| 
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7. 8. 9. 10. 11. 

From 12f 16^ ^H ^^ ^7^ 

Take Ji^ _5f^ 15f_ l.afr 19} 

Ans. 2|f lOf^ m 78^ 67|J 

12. From 19^ take 7t^. » Ans. 11^. 

13. From 15f take 8^.. Ans. 6f|. 

14. From 9^^ take S^f . ' Ans. 5^j. 

15. From 71^ take 13^. Ans. 57^^. 

16. From 61f^ take 33|}. Ans. 27^Jf 

17. From a hogshead of wine there leaked out 12f gallons ; 
how much remained ? Ans. 50f gallons. 

18. From $ 10, $2^ were given to Benjamin, $3^ to Lydia, 
9 1^ to Emily, and the remainder to Betsey ; what did she re- 
ceive ? Ans. $ 3^. 

Art. ISl. To subtract one fraction from another, when 
both fractions have a unit for a numerator. 

Ex. 1. What is the difference between i and ^ ? 

Ans. /f. 

OPIBATXOH. 

Difference of the denominators 7 — 3= 4 
Product of the denominators 7x3=21 

We first find the product of the denominators, which is 21, and then 
their difference, which is 4, and write the former for the denominator 
of the required fraction, and the latter for the numerator. 

Rule. — Write the difference of the denominators of the fractions 
over their product. 




QuKSTioNs. — Art. 151. WlTat is the rale for sabtractinff one fraction from 
another when both fractiona have a anitfor a namentfor 7 What is the reaion 
for the rule f 
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MULTIPLICATION OF VULGAR FRACTIONS. 

Art. 1«S9. Multiplication of Fractions is the process of 
multipl3ring fractions together, or whole numbers and fractions 
into each other. 

Art. 1«S3. To multiply a fraction by a whole number. 
Ex. 1. Multiply J by 4. Ana 3^. 

7 xT' **''"^"^"' In the first operation, we multiply the 

8 = -¥ = 3^ numerator of the fraction by the whole 

number, and obtain 3^ for the answer. 
It is evident, jthat the fraction { is multiplied by multiplying 
its numerator by 4, since the parts taken are 4 times as many 
as before, while the parts into which the number or thing is 
divided remain the same. Therefore, Multiplying the numer^ 
ator of a fraction hy any numHer multiplies the fraction by 
that tmmber. 

ncoHP oFBiAnoN. i^ the second operation, we divide the 

1^-1 = 31 denominator of the fraction by the whole 
"^ number, and obtain 3^ for the answer, as 

before. It is evident, also, that the fraction {- is multiplied by 
dividing its denominator by 4, since the parts into which the 
number or thing is divided are only ^ as many, and conse- 
quently 4 times as large^ as before, while the parts taken re- 
main the same. Therefore, Dividing the denominator of a 
fraction hy any number multiplies the fraction by that num£er. 

Rule I. — Multipfy the numerator of the fraction hy the whole niim- 
6er, and under the product write the denominator. Or, 

Rule XL — Divide the denominator of the fraction hy the whole nufi»- 
her^ when it can he done without a remainder , and write the quotient 
under the numerator. 

Examples for Practice. 

2. Multiply ^ by 9. Ans. 6f . 

3. Multiply ^ by 5. Ans. 2f. 

4. Multiply if by 3. Ans. l|. 

5. Multiply If by 85. Ans. 49. 

Questions. — Art 152. What is maltiplication of fractions f — Art 153. 
How is a fraction multiplied by the first operation t Gire the reason of the 
operation. What inference is drawn from it f How is a fraction multiplied by 
the second operation ? What is the reason of the operation 7 What infer- 
ence is drawn from it? What is the first rule for multiplying a fraction by a 
whole number t The second ? 
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6. Multiply a by 83. Ans. 76^. 

7. Multiply Jt by 189. Ans. 166if . 

8. Multiply ijf by 365. Ans. 352yW* 

9. Multiply ii by 48. Ans. 44* 

10. If a man receive f of a dollar for one day's labor, what 
will he receive for 21 days' labor ? Ans. $ 7^. 

1 1. What cost 561b. of chalk at | <^ a cent per lb. ? 

Ans. 80.42. 

12. What cost d961b. of copperas at -^ of a cent per lb. f 

Ans. $ 3.24. 

13. What cost 79 bushels of salt at {^ of a dollar per bushel ? 

Ans. $69^. 

Abt. 1S4« To multiply a whole number by a fraction. 
Ex. 1. Multiply 15 by |. Ans. 9. 

5hT °'"^™* In the first operation we divide the whole 

' — number by the denominator of the fraction, 

3 >< 3 = ^ and obtain -J of it. We then multiply this 

quotient by 3, the numerator of the fraction, and thus obtain { 

of it, which is 9. 

*BW)ND opBHAtioH. Jq ^q socond opcration. we multiply the 

^ whole number by the numerator of the frac- 

tion, and divide the product by the denomina- 

4 5-5-5 = 9 tor, and obtain 9 for the answer, ^ before. 

Therefore, Multiplying by a fraction is taking the part of the 

multiplicand denoted by the multiplier, 

RuLC 1. — Divide the whole number by the denominator of the frae 
/ton, when it can he done without a remainder^ and multiply the quotient 
by the numerator. Or, 

RuLB II. — Multiply the whole number by the numerator of the 
fraction^ and divide the product by the denominator. 

Examples for Psactice. 

3. Multiply 36 by f . Ans. 28. 

3. Multiply 144 by ||. Ans. 88. 

4. Multiply 375 by if. Ans. 325. 

5. Multiply 2277 by H- Ans. 1610. 

6. Multiply 376 by i|. Ans. 243JV. 

Questions. -«• Art 154. How do jros multiply a whole nnmber br a fraction 
according to the first operation t How by the second ? What mfhrence is 
drawn from the operations f What is the first mle for multiplying a whole 
number by a fraction 7 The second 7 
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7. Multiply 471 by ^. Ans. 8^ 

8. Multiply 871 by ^. Ans. 23f^. 

9. Multiply 867 by ^. Ans. 6^. 

Art. 1S9. To multiply a whole and tnixed number to- 
gether. 

Ex. 1. Multif^y 17 by ^. Am. 114f. 

OPBKATION. 

17 

g3 We first multiply 17 by 6, the whole 

= number of the multiplier, and then by the 

1^2 fractional part, f , which is simply taking f 

f of 17 = 12f of it, and add the two products together. 

114| 
Ex. 2. Multiply 7^ by 4. Ans. 30f . 

wMUiTioN, We first multiply f in the multiplicand by 

^ 4, the multiplier ; Uius, 4 times ^ are -^j^ 

equal to 2f , which is in effect takmg f of 

|of4:±^ 2f the multiplier, 4. We then multiply the 

28 whole number by 4, and add the two prod- 

o Q2 ucts together. 

Rule. — Write the less number under the greater , and if the frac- 
tion is in the multiplier^ take apart of tJte muUipUcand denoted by the 
fraction; hu if it is in the miUtiplicandf take a part of the multiplier 
denoted by the fraction, and in each caee add the product thus obtained 
to the product of the whole numbefs. 

EXAHFLES FOR P&ACTICE. 

3. Multiply 9f by 5. Ans. 46|. 

4. Multiply 12f by 7. Ans. 88^. 

5. Multiply 9 by 8^^. Ans. 80^. 

6. Multiply 10 by 7^. Ans. 71^. 

7. Multiply llf by 8. Ans. 94f . 

8. What cost 7-^lb. of beef at 5 cents per pound ? 

Ans. $ 0.37^^:. 

9. What cost 23^ bbl. of flour at $ 6 per barrel ? 

Ans. 9 141 J^. 

10. What cost 8|yd. of cloth at $ 5 per yard ? Ans. 9 41 J. 

11. What cost 9 barrels of rinegar at 9 6f per barrel ? 

Ans. 8571. 



QuEsriows. — Art. 166. What is the rule for maltiplying a whole and mixed 
namber together#t Does it make any difference which is taken for the multi- 
plier? 

14 
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12. M^hat co8t 12 cords of wood at i^ 6.37^ per cord ? 

Ans. • 76.50. 

13. What cost llcwt of sugar at Sdf per cwt ? 

Ans. 9 103}. 

14. What cost 4f bushels of rye at 9 1.75 per bushel ? 

Ans. • 7.65|. 

15. What cost 7 tons of hay at 9 llj^ per ton ? 

Ans. 983}. 

16. What cost 9 doz. of adzes at 9 10{ per doz. ? 

Ans. 9 95|. 

17. What cost 5 tons of timber at 9 3} per ton ? 

Ans. 9 15|. 

18. What cost 15cwt. of rice at 9 7.62^ per cwt. ? 

Ans. 9 114.37}. 

19. What cost 40 tons of coal at 9 8.37}^ per ton ? 

Ans. 9 335. 

Aet. ItM. To multiply a fraction by a fraction. 

Ex. 1. Multiply J by J. Ans. ^. 

OPSEATEOir BT OAMCSLLATIO*. 

opiRAnoM. L v ? _. 

JX* = «i = A 4""l2 

3 

To multiply ^ by | is to take { of the multiplicand ^ (Art. 
154). Now, to obtain f of {-, we simply multiply the numera- 
tors together for a new numerator, and the denominators to- 
gether for a new denominator (Art 138). Therefore, Mtd' 
tiplying one fraction hy another is the same as reducing com- 
pound fractions to simple ones. 

Rule I. — Multiply the numerators togdher for a new numerator, 
and the denominators together for a new denominator; then reduce the 
fraction to its lowest terms* Or, 

Rule II. — Cancel aU the common factors in the numerators and de- 
nominators, and then multiply the remaining factors together as before. 

Examples for Practice. 

2. Multiply i by yV** Ans. •^. 

3. Multiply A ^y H' Ans. i. 

Questions. — Art. Ifi6. What is the first rule for maltiplyioff one fraction 
by another 7 How does it appear that this operation multiplies Uie fraction of 
the multiplicand 7 What is the inference drawn from it 7 What is the 
second rule 7 
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4. Multiply T7 ^y H- -Ajm- h 

5. Multiply }| by ^. Ans. -J. 

6. Multiply -ff by |j. Ans. |-. 

7. Multiply ^ by -j^. Ans. x|^. 

8. Multiply ^ by if. Ans. |. 

9. What cost {- of a bushel of com at f of a dollar per 
bushel ? * Ans. j- of a dollar. 

10. If a man travels ^j of a mile in an. hour, how far would 
he travel in ^ of an hour ? Ans. J of a mile. 

11. If a bushel of com will buy -^ of a bushel of salt, 
how much salt might be bought for f of a bushel of com? 

Ans. H of a bushel. 

12. If f of f of a dollar buy one bushel of com, what will {• 
of ^ of a bushel cost ? Ans. ^ of a dollar. 

13. If f of f of -^ of an acre of land cost one dollar, how 
much may be bought with f of 8 18 ? Ans. If^ acres. 

Art. 1S7« To multiply a mixed number by a mixed num- 
ber, it is only necessary to reduce them to improper fractions, 
and then proceed as ki the foregoing rule. 

Ex. 1. Multiply 4f by 6f . Ana. 30f 

OPERAHOlf. 

Examples for Pbactice. 

• 

2. Multiply 1i by 8f . Ans. 60^. 

3. Multiply 4J by 9^; Ans. 45^. 

4. Multiply ll^f by Sf. Ans. 99^. 

5. Multiply 12f by llf. Ans. 147^. 

6. What cost 7i cords of wood at 851 per cord ? 

Ans. $ 41§j.. 
- 7. What cost 7|yd. of cloth at $ 3J per yard ? Ans. $ 25||. 

8. What cost 6^ gallons of molasses at 23i cents per gal- 
lon ? Ans. 8 152j^. 

9. If a man travel 3| miles in one hour, how far will he 
travel in 9 J hours ? Ans. 34^. 

Questions. — Art 157. How do yoa multiply a mixed number by a mixed 
Dumber ? 
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10. What cost 361H acres of land at • 25f per acre ? 

Ana. 99l&7iii. 

11. How many square rods of land in a garden, which is 
97^ rods long, and 49f rods wide? Ans. 4810^ rods. 

DIVISION OF VULGAR FRACTIONS. 

Art. 1S8« Division of Vulgar Fractions is the process of 
dividing fractions by fractions, or whole numfers and fractions 
by each other. 

Art. 1S9* To divide a fraction by a whole number. 

Ex. 1. Divide f by 4. Ans. f. 

wmn oFvunoii. ]j| this operation we divide the nmneiatoi of tbs 

8-7-4 2 fraction by 4, and write the quotient 2 over the de- 

"o" — 9 - nominator. 

It is evident this process divides the fraction by 
4, smoe the number and size of the parts into which the whole num- 
ber is divided remain the same, wlule only | of the number of paits 
is expressed by the fraction. Therefbre, Dividing the numerator of 
a fraction by any number divides the fraction by that number, 

Ex. 2. Divide | by 9. Ans. ^. 

ncNurB oPBEATioii. We multiply the denominator of the fraction by 

6 5_ *^® divisor, 9, and write the product under the nu- 

7 X 9 ~" 63 merator. 

It ia evident this process divides the firactioD, 
since multiplying the denominator by 9 makes the numbw of parts 
into which the whole number is divided 9 times as many as before, 
and consequently each part can have but | of its former value. Now, 

if each part has but { of its former value, while only the same number 

of parts is expressed by the fraction, it is plain the fraction has been 
divided by 9. Therefore, Multiplying the denomnuUor of a fraction 
by any number divides the fraction by that number. 

Rule L — Divide the numerator of the fraction by the whole nicm- 
ber, when it can be done vfithout a remainder^ an4 vfrite the quotient 
over the denominator. Or, . 

Rule II. — Multiply the denominator qf the fin^cHan by the tphole 
number, and write the product under the numerator. 

QuxsTioKS. — Art 168. What is dmsion of Ta)gar fractions t ^ Art 159. 
flow is the fVaction diyided b^ the first opevatioD t How doftt it appear that 
this procesi divides the fraction t What inference mqiy be drawn from this 
operation T How is a fraction divided b^ the second operation t Will yon 
eiplain how this process diTides the fraction 1 What inference is drawn fW>m 
this operation T What is th« ai|t n^ for dividing a fraction by a whole 
namber t The second t 
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EZAUPLES FOB PRACTICE. 

3. Divide A ^7 3. Ans. ^ 

4. Divide if by 6. Ans. ^ 

5. Divide ^ by 12. Ans. ^Jy 

6. Divide iJ by 8. Ans. ^ 

7. Divide || by 9. Ans. ^ 

8. Divide f| by 16. Ans. ^. 

9. Divide tM by 75. Ans. -yf^. 

10. Divide | by 12. Ans. y|^. 

11. John Jones owns f of a share in a railroad valued at 
1 117 ; this he bequeathes to his five children. What part of a 
share will each receive ? Ans. -f * 

12. Divide ^ by 15. Ans. ^f^. 

13. Divide ^ by 28. Ans. ^f,. 

14. James Pagers estate is valued at $10,000, and he has 
given f of it to the Seamen^s Society ; j^ of the remainder he 
gave to his good minister; and the remainder he divided 
equally among his 4 sons and 3 daughters. What sum will 
each of his chUdren receive.' Ans. 9 680^y. 

Art. ISO* To divide a whole number by a fraction. 

Ex. 1. How many times will 13 contain ^. Ans. 30^. 

For conyenience , we invert the 

opsaATzoK. terms of the divisor, and then 

3 13 X 7 91 multiply the whole number by 

13-1-== 5-=-jr = 30j- the original denominator, and 

divide the product by the numer- 
ator. 
The reason of this operation is evident, since 13 will contain 7 as 
many times as there are sevenths in 13, equal 91 sevenths. Now if 
13 contain 1 seventh 91 times, it will contain f as many times as 91 
will contain 3, equal to 30^. 

Rule. — Multiply the whole number by the denominator of the fraO' 
fton, and divide tne product by the numerator. 

Examples fob Practice. 

2. Divide 18 by f Ans. 20|. 

3. Divide 27 by |J. Ans. 2^^. 

4. Divide 23 by i- Ans. 92. 



QuKSTioNS. — Art. 160. What ii the rale for dividing a whole number by a 
fraction ? Give tiie reason for the rale. 

14 • 
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5. Divide 5 by '^. "^ Ans. 25. 

6. Divide 12 by {. Ans. 16. 

7. Divide 16 by J. Ans. 32. 

8. Divide 100 by iJ. Ans. 111^^. 

9. 1 bave 50 square yards of cloth ; how many yards, | of a 
3rard wide, will be sufficient to line it ? Ans. 8i3^ yai^. 

10. A. Poor can walk 3^ miles in 60 minutes ; Benjamin 
can walk |^ as fast as Poor. How long will it take Benjamin 
to walk the same distance ? Ans. 73^ minutes. 

Art. 16 1» To divide a mixed number by a whole number. 
Ex- 1. Divide 17i by 6. Ans. 2^%. 

oPBULTioN. Having divided the whole number 

g\273 ss in simple division, we have a re- 

o^ Ra 43 43 mainder of 6|, which we reduce to 

2 — ^=V5 "sxs^id' an improper fraction, and divide it by 

the di?isor as in Art. 159. Annexing 
2 4- 4|^=z 2#f . ^is fraction to the quotient 2, we ob- 

tain 2g for the answer. 

Rule. — Divide as m whole numbers^ as far as the division can h$ 
carried, and, if the remmnder is a muted nwnder, reduce ittoanimr 
froper fraction, and then divide it bif the divisor; but if the remainder 
ts a simple fraction onfy, merely divide it by the divisor, (Art. 159.) 

Examples for Practice. 

2. Divide 17f by 7. * Ans. 2^1 . 

3. Divide 18^ by 8. Ans. 2||. 

4. Divide 2^ by 9. Ans. S^. 

5. Divide 31tV hy IL Ans. 2^\j. 

6. Divide 78^ by 12. Ans. 6^. 

7. Divide 189 H by 4. Ans. 47^. 

8. Divide 107tV by 3. Ans. 35||. 

9. Divide $14f among 7 men. Ans. 9 2^. 

10. Divide $106^ among 8 boys. Ans. 9 13f|. 

11. What is the value of f^ of a dollar. Ans. 9 0.34|^f. 

12. Divide $ 107^ among 4 boys and 3 girls, and give the 
girls twice as much as the boys. 

Ans. Boy's share 9 lO^f ; Girl's share $ 21ff . 

^ 13. If $14 will purchase ^ of a ton of copperas, what 

quantity will 9 1 purchase ? Ans. Icwt. Oqr. 24lb. 

"— ^ — I. • 

Questions. — Art 161. What is the rale for dividing « mixed nomber hj t 
whole number 7 
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Art. 143» To divide a whole number by a mixed number. 
Ex. 1. Divide 25 by 4|. Ans. 5^- 

^3 ^^ tVe first reduce the divisor and dividend to fifUis, 

^ '^^ and then divide as in whole numbers. 

5 5 • The reason why the answer is in whole numbers, 
00x105/510 ^^d not in fifths, is because the divisor and dividend 

11? were both multiplied by the same number, 5, and' 

*^^ therefore their relation to each other is the same as 

IQ before, and the quotient will not be altered. 

I 
Rdl£. — Reduce the divisor and dividend to the same parts as art de- 

noted bu the denominator of the fraction in the divisor^ and then divide 

as m wkok numbers. 

Examples fob Practice. 

2. Divide 36 by 9}. Ana. 3f|. 

3. Divide 97 by 13^- Ans. 6i|f . 

4. Divide 113 by 21f Ans. S^V- 

5. Divide 342 by 14^. Ans. 23^. 

6. There is a board 19 feet in length, which 1 wish to saw 
into pieces 2^ feet long ; what will be the number of pieces, 
and how many feet will remain ? Ans. 7 pieces, 2 feet. 

Art. 163» To divide a fraction by a fraction. 

Ex. 1. Divide ^ by |. Ans. Iff 

opBBATioN. In this operation, we invert the 

{-f-|- = {>X|> = ff= l§j^. terms of the divisor and then pro- 
teed as in Art. 156. 
The reason of this process will be seen^ when we consider that the 
divisor | is an expression denoting that 4 is to be divided by 9. Now, 

regarding 4 as a whole number, we divide the fraction i by it, by 

77 
multiplying the denominator; thus, 8'x4'^^* But the divisor 4 is 

9 times too great, since it was to be divided by 9, as seen in the origi- 
nal fraction ; therefore the quotient, jj, is 9 times too small, and must 

1 sfQ 63 

, be multiplied by 9 ; thus, ^ ~S ~ ^M* By this operation, we 
have multiplied the denominator of the dividend by the numerator 
of the divisor, and the numerator of the dividend by the denominator 
of the divisor. Hence the 



QuESTioHS. — Art 162. What is the rale for diTiding a whole by a mixed 
Bumber f How does it appear that thia proceaa doea not alter the quotient t — 
Alt. I6S. How do 70a diTide a fraction oy a fraction t Giro the reaaon why 
this proceaa diTidea the fraction of the dividend. 
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Rule. — Invert the dwitart and caned all the f acton common to the 
numerators and denominatorSf and then fnrooeed as in multiplication of 
fractions. 

NoTK. — When the diyiBor and dividend hare a common denominator, 
their denominators cancel each other, and the division n^ay be performed 
by simply dividing the numerator of the dividend by the numerator of 
the divisor. 

Examples for Psactice. 

2. Divide f by f Ans. IJi 

3. Divide | by ^. Ans. 3^ 

4. Divide ff by U. Ans. ^. 

5. Divide | by A- - Ans. 2|, 

6. Divide ^ by |. Ans. 6^. 

7. Divide t by A- Ans. 4f . 

8. Divide ^ ^7 A- -A.ns. 6 

9. Divide ^ by ^. Ans. 2^ 

10. Divide | of } by f of f Ans. 18|. 

11. Divide # of ^ of ^ by f of J of f Ans. ^ 

12. Divide | of | of | by | of f of ^. Ans. 3} 

Art. 164. To divide a mixed number by a mixed number, 
it is only necessary to reduce them to improper fractioas and 
proceed as in the foregoing rule. (Art. 163.) 

Ex. 1. Divide 7| by 3f . Ans. 2}|. 

OPSHATXON. 

"4 X ar ^^ tmbt =^ ^fe- 

Examples for Practice. 

2. Divide 7f by 4^. Ans. Iff 

3. Divide 3^ by 7^. Ans. -ft, 

4. Divide 11^ by 5f. Ans. 2,^^ 

5. Divide 4f by 1 J. Ans. 2^ 

6. Divide 116^ by 14f. Ans. 8f| 

7. Divide 81| by 9^. Ans. S^ff 

8. Divide f of 5^ of 7 by | of Sj%. . Ans. llf 

/ 

QuKSTioN 8. — What is the rule for diyiding one iVaetion by another t How 
may fractions be divided when they haye a common denominator t Does thit 
process differ in principle from the other ? — Art. 164. How do joa diyide t 
mixed number by a mixed nnmber T 
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COMFIXX FRACTIONS. 
Art. IBS* To reduce complex to simple fractions. 

Ex. 1. Reduce |^ to a simple fraction. Ans. /r* 

opBBATiow. Since the numerator of a fraction is 

* z= 1 X f = ^ .*^® dividend, and the denominator the di- 
t visor (Art. 132), it will be seen by this 

operation, that we simply divide the numerator ^ by the de* 
nominator f , as in division of fractions. (Art. 163.) 

£z. 2. Eeduce tt toa simple fraction. Ans. If. 

'ft **T'*"**' ^® reduce the numerator, 

— --JL-_.8^2_-i6-_2r 8, and the denominator, 4J-, to 
^ i TT F jjnpjQper fractions, and then 

proceed as in Ex. 1. 

a. 

Ex. 3. Reduce r-^ to a simple fraction. Ans. If. . 

opBRATioii. We here reduce the 

^ =? = a V |=s4fsxl| denominator, ^ of f , to 
Joff I TAff Ti *a simple fraction, and 

then proceed as before. 

From the preceding illustrations we deduce the following 

Rule. ^-^ Reduce whole ond mused mmbers to improper fractions, and 
compound fractions to simple ones, and then divide the numerator of the 
complex fracHon by the denominator^ according to the rule far the division 
of fractions. 

Examples fob Practice. 

12 

4. Reduce -^ to a wh(rfe nuinber. Ans. 28. 

5. Reduce :^ to a simple fraction. Ans. ^. 

47 

6. Reduce ^ to a simple fraction. Ans. jf . 

•7 

Qmcanrioic*. —Art. 165. What is the rale for reducing complex to fimple 
ftactioDfl 7 How does this process differ from divisioa of traclions 7 
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g 

7. Beduce ttt- to a Bimple fraction. Ans. fj. 

8. Reduce ~ to a simple fraction. Ans. ^. 

9. Reduce ~ to a whole number. Ans. 9. 
10. Reduce y^ to a simple fraction. Ans. J. 

3 

" 11. Reduce ;^ to a simple fraction. Ans. -ft. 

"12" 

12. Reduce -r- to a whole number. Ans. 20. 

8 

13. Change :^ to a simple fraction. Ans. 3^* 

14. Reduce t^ to a simple fraction. Ans. |}. 

15. Change 57 to a simple fraction. Ans, if. 

ft 

16. Change ^ to a simple fraction. Ans. ^. 

17. Change ^ to a mixed number. Ans. 21(. 

93 

18. Reduce -r^ to a simple fraction. Ans. •^. 

19. If 7 is the denominator of the following fraction, 
91 

^~. what is its value when reduced to a simple fraction ? 

W Ans.vyr. 



20. If } is the numerator of the foUowmg fraction, -9 what 

z 
is its value when reduced to a simple fraction? Ans. fj^. 

Art. 166» Complex fractions, after being reduced to 
simple ones, may be added, subtracted, multiplied, and divided, 
according to the respective rules for simple fractions. 

QuESTioKSt — Art 166. How do you add, subtract, multiply, and dinde 
complex fractions T 
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Examples fob Pbacticb. 

1. Adci J and -^ together. Ans. ItVA- 

7i 7 

2. Add ^ and — together. Ans. 25Jt 

T TS 

8. Add -£, |, and | together. Ans. m 

* 15 ^ 

4. Add ^ to y . Ans. 2O2V 

5. From ^ take f . Ans. A\r 

6. From 18^ take ^. Ans. SW 

7. From X take |. - Ans. ^^ 

8. From ^ take |. Ans. 8^ 

9. From ^ take ^. Ans. 2lTSr 

10. Multiply 4 ^y 7- ^^- ^f 

11. Multiply 1 by % Ans. |t^ 

TT 't 

12. Multiply f of || by t of i. Ans. ^ij^ 

13. Multiply ^ by ||. Ans. \^ff^ 

14. Divide I by ^. Ans. ii 

15. Divide || by |. Ans. ^gf^ 

16. Divide'-I- of 12J by i of 8f . Ans. 103j 

17. Divide g of g by ^ of ^. Ans. A% 
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MISCELLANEOUS EXERCISES IN VULGAR FRACTIONS. 

1. What are the contents of a field 76/^ rods in length and 
18} rods in breadth ? Ans. 8A. 3R. 30^p. 

2. What are the contents of 10 boxes which are 7} feet 
long, 1} feet wide, and 1^ feet in height ? 

Ans. 169^ cubic feet. 

3. From -^ of an acre of land there were sold 20 poles and 
200 square feet What quantity remained ? 

Ans. 22075ft. 

4. What cost W of an acre at $ 1.75 per square rod ? 

Ans. $ 236.92/^. 

5. What cost 1^ of a ton at $ 15f per cwt ? 

Ans. % 49.73^}. 

6. What is the continued product of the following numbers : 
14f , 11^, 5|, and lOj^ ? Ans. 9184. 

7. From -f^oi^ cwt of sugar there was sold |^ of it ; what 
is the value of the remainder at 9 0.12} per pound ? 

Ans. % 3.57. 

8. What cost 19f barrels of flour at $ 7f per barrel ? 

Ans. % 143f . 

9. What cost 13^^|2' quintals of fish at 1 3} per quintal ? 

Ans. % 51f f f . 

10. I have two parcels of land, one containing 7^ acres, 
and the other 9j^ acres. What is their value at 9 78| per 
acre ? Ans. $ 1380.70f . 

11. From a quarter of beef weighing 175|lb. I gave John 
Snow } of it ; f of the remainder I sold to John Cloon. What 
is the value of the remainder at 8} cents per pound ? 

Ans. $2.0411. 

12. Alexander Green bought of John Fortune a box of 
sugar containmg 4751b. for $ 30. He sold \ of it at 8 
cents per pound, and f of the remainder at 10 cents per pound. 
What is the value of what still remains at 12^ cents per pound, 
and what does Green make on his bargain ? 

j^ • C Value of whaf remains, 813. 19|. 
' ( Green's bargain, % 16.97f . 

13. What cost 1^ of an acre at 9 14f per acre } 

Ans. $ 2.00. 

14. Multiply i of VV of « by tV of « of if Ans. A. 

15. What are the contents of a board llf inches long, and 
4^. inches wide ? Ans. 49|f square inches. 



1 
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16. How many square rods ia a garden which is 18f rods 
in length and 9-/||- rods wide ? Ans. 178^ rods. 

17. What cost 19f acres of land at $17f per acre ? 

Ans. $ 350|f^. 

18. What cost 14^ tons of coal at 971 per ton ? 

Ans. tlllH- 

19. What cost im tons <^hay at $8^ per ton ? 

Ans. (120^. 

20. What cost !{■ bushels of com at $ 1^ per bushel ? 

Ans. • 3|{. 

21. What is the value of ^ of a dollar ? Ans. $ 0.56j^. 

22. What is the value of ^ of a dollar ? Ans. • 0.2 1|. 

23. What is the value of ^ of a dollar ? Ans. $ 0.25| . 

24. What is' the value of || of a dollar ? Ans. • 0.51-^. 

25. Bought a cask of molasses, containing 87 j- gallons ; f 
of it having leaked out, the remainder was sold at 27^ cents 
per gallon ; what was the sum received ? Ans. $15.03§f. 

26. Bought of L. Johnson 7f yd. of broadcloth at 9 3| per 
yard, and sold it at 9 4f per yard ; what was gained ? 

Ans. 9 3.68f . 

27. Bought a piece of land that was 47-^ rods in length 
and 29-]2^ in breadth; and from this land diere were sold to 
Abijah Atwood 5 square rods, and to Hazen Webster a piece 
that was 5 rods square ; how much remains unsold ? 

Ans. 1366.ff square rods. 

28. Bought a tract of land that was 97 rods long and 48^^ 
rods wide, and from this I sold to John Ayer a house-lot, 18^ 
rods long, and I4f rods wide; the remainder of my pur- 
chase was sold to John Morse, at $ 3.75 per square rod ; what 
sum shall I receive ? Ans. 916717.30^. 

29. What are the contents of 10 boxes,«each of which is 7| 
feet long, 4f^ feet wide, and 3f feet high ? ^ 

Ans. 13121^ feet. 

30. Mary Brown had (17.87^ ; half of this sum was given to 
the missionary society, and f of the remainder she gave to the 
Bible society ; what sum has she left ? Ans.* $ 3.57 j^. 

31. What number shall be taken from 12}, and the remain 
der multiplied by 10|, that the product shall be 50 ? 

Ans. S^^, 

32. What number must be multiplied by 7f , that the^ product 
may be 20 .^ Ans. 2|f. 

33. Bought of John Dow 9} yards of cloth at $4.62^ per 
yard ; what was the whole cost ? Ans. ( 45.67-^. 

15 
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34. Bought of John Appleton 47f- gallons of molasses for 
•12.37^; what cost one gdlon ? What cost ISj^ gallons ? 

Ans.9 3.33^1* 

35. When 915.87^ are paid for 12f bushels of wheat, what 

costs one bushel ? What cost 1 1 bushels ? Ans. $ 14. 1 1^. 

36. When tl9.18f are paid for 3} cords of wood, what cost 
one cord ? What cost f of a cord ? Ans. $ 2. 13^. 

37. What are the contents of a box 8^ feet long, 3|j- feet 
wide, and 2^ feet high ? Ans. 68-i42i^ f<^t. 

38. On f of my field, I plant com ; on ^ of the remainder, I 
sow wheat ; potatoes are planted on f of what still ^mains, 
and I have left two small pieces, one of which is 3 rods square, 
and the other contains 3iBquare rods. How large is my field ? 

Ans. lA. OR. 29p. 

REDUCTION OF FRACTIONS OF COMPOUND NUMBERS. 

Art. 167» To reduce a fraction of a higher denomination 
to a fraction of a lower, 

Ex. 1. Beduce 71^ of a pound to the fraction of a farthing. 

Ans. Iqr. 

OPBEATION. 

1^X20 20 Xl2 240, x4 960 
:^- =J7T^»- =7:7^' -777^ = iV- 



2160 2160 2160 2160 

OPBRATION BT GAMOBLULTIOir. 

1 ^ Xji0 X ifi X4i , Since 208. make a pound, 

oTaJol ^^ t^'* *here must be 20 times as many 

*^" parts of a shilling as parts of a 

^ pound; we therefore multiply 

ilcoJ^. by 20, and obtsdn nSoS. ; and since 12d. make a shilling, there 
will be 12 times as many parts of a penny as parts of a shilling ; hence 
we multiply jj^. by 12, and obtain |^od. Again ; since 4qr. make % 
a penny, there will be 4 times as many parts of a farthing as parts of 
a penny ; we therefore multiply jH^d. by 4, and obtain ^ = fqr., Ans. 

m 

Rule. — Multiply the given fraction by the numbers that would be 
employed in reduction of whole numbers to reduce the denomination 
of the fraction to the lower denomination required. 



QuKSTiovs. — Art 167. What it the rule for reducing a fraction of a higher 
denomination to the fraction of a loWer ? Will you explain the operations T 
Does this process differ in principle from reduction of whole compound Bom- 
bers f 
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Examples for Practice. 

2. Reduce ^^^ of a pound to the fraction of a farthing. 

Ans. f|. 

3. What part of a penny is ^ of a shilling ? Ans. jf . 

4. What part of a grain is gg^q of a pound Troy ? 

Ans. f . 

5. What part of an ounce is 17V7 ^^ ^ ^^- ^ Ans. l^^. 

6. Reduce j^^ of a furlong to the fraction of a foot. 

Ans. ^. 

7. What part of a square foot is -^^btt ^^ ^^ ^cr® ^ 

Ans. f . 

8. What part of a second is ^T^tnr ^^ ^ ^^7 ^ Ans. f|'. 

9. What part of a peck is -^ of a hushel ? Ans. f . 
10. What part of a pound is ^^ of a cwt ? - Ans. ^. 

Art. 168» To reduce a fraction of a lower denomination 
to a fraction of a higher. 

Ex. 1. Reduce |- of a farthing to the fraction of a pound. 

**.ns. 21^0* 

OPBUnON. 

4 4. _ 4 4 1_ 

■g^""- X 4~ 36^" X 12"" ^^* X 20 "~ 8640— 2160 * 

OPBRAIXON BT OAROBXJLnOlf. 

J» ^_ ■ r Since 4qr. make a penny, 

9 X ^ X 12 X 20 2160 * there will be i as many 
' pence as farthings; there- 

fore we divide the ^r. by 4, and obtain -^d. And, since 12d. 
make a shilling, there will be ^ as many shillings as pence ; 
hence we divide ^^. by 12, and obtain f^s. Again, since 20s. 
make a pound, there will be ^ as many pounds as shillings ; 
therefore we divide ^fc®* ^7 20, and obtain yg^ir = tAtt^' ^or 
the answer. 

Rule. — Divide the giv^ fraction by the ntmibers that would be em- 
phyed in reduction of whole numbers to reduce the denomination of the 
fraction to the higher denomination required. 

Examples for Practice. 

2. Reduce ^ of a grain Troy to the fraction of a pound. 

Ans. loigff * 



QuKSTiONS. Art. 168. Do you multiply or dWide to reduce a fraction oft 

wer denominatioii to the fracUon of a higher 1 What is the rule ? 
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3. What part of an ounce » -^ of a scruple ? Ans. ^ 

4. What part of a ton is f of an ounce ? Ans. 77^^ 

5. What part of a mile is f of a rod ? Ans. -^ 

6. What part of an acre is f of a square foot ? 



7. What part of a day is ^ of a second ? Ans. ^jr^jm 

8. What part of 3 acres is f of a square foot ? 

Ans. — i 



«2'94030 



9. What part of 3hhd. is f of a quart ? Ans. y^^ 



10. What part of ^ of a solid foot is ^ of a yard solid ? 

Ans. j. 

Art. 109» To find the value of a fraction in whole num- 
bers of a lower denomination. 

Ex. 1. What is the value of ^ of 1;^. ? 

Ans. 7s. 9d. l|qr. 

opsaAnoK. 

7 
20 




18) 140 (7s. 

126 The reason of this operation will be 

• seen, if we analyze the question according 

to Art. 167. Thus, ^£.= h^^ = W«- 

= 7i|a.; and i|«. = i| x ^^ ^ j^. = 

9t^.; andA^. = ^^^ = ^r. = liqr. 

Ans. 7s. 9d. l^r. 

18)24(liqr. 
18 

Rule. — MutHpJy the numerator of the given fraction hy the num- 
ber required of the next lower denomination to nuie one o/* the denomi- 
nation of the given fraction, and divide the product hy the denominator. 
Then, if there is a remainder, proceed to multiply and divide in this 
manner, \tntil it is reduced to the denomination required; and the sev- 
eral quotients will be the answer. 



QuMTioN. — Art 169. What is the rule for finding the Talue of a fraction 
in whole numbers of a lower denomination? 
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Examples for Practice. 

2. What is the value of J of a cwt. ? 

Ans. 3qr. 3lb. loz. 12|dr. 

3. What is the value of J- of a yard ? Ans. 3qr. Olna. 

4. What is the value of J of an acre ? 

Ans. IR. 28p. 15511. 82^in. 
6. What is the value of f of a mile ? 
* Ans. Ifur. 31rd. 1ft. Win. 

6. What is the value of ^ of an ell English ? - * 

Ans. Iqr. l-j\-na. 

7. What is the value of f of a hogshead of wine ? 

Ans. 18gal. Oqt. Opt. 

8. What is the value of -^ of a year ? 

Ans. 232da. lOh. 21m. 49^sec. 

Art. 170. To reduce a simple or compound number to 
the fractional part of any other simple or compound number of 
the same kind. 

Ex. 1. What part of 1^. is 3s. 6d. 2§qr. ? Ans. Jt^. 

opsRATzoM. In performing this operation , we 

3s. 6d. 2§qr. = 512 . ^ reduce the Ss. 6d. Sfqr. to thirds 

j^ 2ftft0 ^^ A*' of V-9 *1*® lowest denomination 

-«oou Ijj ^jjg question, for the numerator 

of the required fraction, and IJE?. to the same denomination for the 
denominator. We then reduce this fraction to its lowest terms, and 

obtain n£. for the answer. 

Rule. — Beduoe the given numbers to the lowest denomination menr 
tioned in either of them; then write the number which is to become the 
fracfional part for the numerator, and the other number for the denom- 
tnator of the required fraction. 

Examples for Practice. 

2. Reduce 4s. 8d. to the fraction of 1£. ? * Ans. ^. 

3. What part of a ton is 4cwt. 3qr. 12lb. ? Ans. ^. 

4. What part of 2m. 3fur. 20rd. is 2fur. 30rd. ? Ans. ^. 

5. What part of 2A. 2R. 32p. is 3R. 24p. ? Ans. |. 

6. What part of a hogshead of wine is, 18gal. 2qt. ? 

Ans.^. 



* QuMTioH. — Art 170. What it the rale for reducing a simple or compound 
number to the fractional part of any other aimple or compound number of the 
■ame kind T 

15* 
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7. What part of 30 days are 8 da3r8 17h. 20m. ? 

Ans. IfJ. 

8. From a piece of cloth containing 13yd. Oqr. 2na. there 
were taken 5yd. 2qr. 2na. What part of the whole piece was 
taken ? Ans. f . 

9. What part of 3 yards square are 3 square yards ? 

Ans. i. 

f 
ADDITION OF FRACTIONS OF COMPOUND NUMBERS. 

Art. 171* To add fractions of compound numhers. 

Ex. 1. Add f of a pound to {^ of a shilling. 

Ans. 17s. lid. Oj^T, 

raun opbbatiow. ^ We find the yalue of. each 

Value of f ^. = 1 7 1 2f fi^^°? separately, and add the 

V«lii« nf L- — Q li ^^^ yalnea togethbr according to 

value oi ts. — » ^t the rule for adding compoimd 

17 11 0^ numbers. (Art.lOl.) 
* ..com, or«Anoif. We first reduce 

j^ of a shilling = 9 xao ^^ liv^* ^® fraction of a 

f*. + TJ^- = iH»^-==17». lid. OAqr. Sf°ora*^M 

then add the two fiuctions together, and find the value of their sum. 
(Art. 169.) 

Examples for Practice. 

2. Add -^ of a pound to f of a shilling. 

Ans. 7s. lld.Sffqr. 

3. Add together |f of a ton, f of a ton, and | of a cwt. 

Ans. IT. 14cwt. Iqr. 6^1 lb. 

4. Add together § of a yard, f of a yard, -^ of a quarter. 

Ans. 1yd. 2qr. 2na. O^in. 

5. Add tj^gether -^ of a mile, |^ of a mile, -^ of a furlong, 
and VV of a yard- Ans. 6fur. 29rd. 3yd. 1ft. 0|^in. 

6. Add together -^ of an acre, t o^ a rood, and ^ of a square 
rod. * Ans. lA. OR. 3p. 169ft. 102f in. 

7. Sold 4 house-lots, the first -^ of an acre, the second } of 
an acre, the third -^ of an acre, and the fourth f of an acre, 
what was the quantity of land in the four lots ? 

' Ans. 3R. 38p. 45^ft 

QcESTioirs. ~ Art. 171. What it the first method of adding fractiona of cooi- 
pound numbera ? What is the second 7 
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SUBTRACTION OF FRACTIONS OF COMPOUND NUMBERS. 

Art. 173. To subtract fractional parts of compound num« 
bers. 

Ex. 1. From f of a pound take ^ of a pound.' 

Ans. 9s. lOd. If^qr. 
WW opBRAnoH. We find the value of each 

^, -g^ ,1 'i ifj fraction separately, and sob- 

value 01 foC. — 17 1 ^ tj^Jjt Ong fj.Qjjj ^Q O^gJ^ J^J. 

Value of ^^r» . = 7 3 1^^^^ cording to the rule for sub- 



Q in 15 8 tracting compound numbers. 

V lU Iff ^ * . ,«o \ 



(Art. 102.) 



SBCOND OPBBATION. 



•^ 4 ^ 30 J? We first subtract the less fraction 

T*- -Tr*' — TT* ftom the greater, and then find the 

9s. lOd. l^qr. value of their difierence. (Art 169.) 

Examples for Practice. 

2. From f of a ton take -^ of a cwt 

Ans. IJlcwt. Oqr. S^ylK. 

3. From j- of a mile take -^ of a furlong. 

Ans. 5fur. 33rd. 5ft. 6in. 

4. From -ff of an acre take f of a rood. 

Ans. 3R. 16p. 154ft. 

5. From a hogshead of molasses containing 100 gallons, ^ 
of it leaked out ; f of the remainder I kept for my family ; what 
quantity remained for sale ? Ans. 24gal. Oqt. lUpt 

6. The distance from Boston to Worcester is about 41 miles. 
A sets out from Worcester and travels -^ of this distance 
towards Boston ; B then starts from Boston to meet A, and 
having travelled ^ of the remaining distance, it is required to 
find the distance between A and B. 

Ans. 12m. 6fur. 9rd. 5ft. 9f in. 

7. A agrees to labor for B 365 days, but he was absent on 
account of sickness ^ part of the time ; he was also obliged to 
be employed in his own business ^ of the remaining time ; re- 
quired the time lost. Ans. 137da. llh. 13m. 14f^sec. 



QuKSTioHS. — Art 172. What is the first method of subtracting fractions of 
compound numbers 7 The second 7 
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QUESTIONS TO BE PERFORMED BY ANALYSIS. 

1. If one yard of cloth cost • 4.40, what will ^ of a yard 
cost .^ 

Illitstkation. — If 1 yard cost 1 4.40, -J of a yard will cost 
I of •4.40, equal to $0.88; and f will cost 4 times • 0.88, 
equal to $ 3.52, Ans 

2. If a barrel of flour cost $ 7.80, what will ^ of a barrel 
cost ? Ans. $ 2.34. 

3. If a load of hay cost 9 17.84, what will f of a load cost ? 

Ans. $ 15.61. 

4. If 9 786.63 are paid for a cargo of wheat, what is the 
cost of ^i of the cargo ? Ans. $ 665.61 . 

5. What is i^ of 8 87.50 ? Ans. • 80.20f . 

6. What is | of n£. 18s. 9d. ? Ans. 13^. 9s. Ofd. 

7. What is ^ of 3T. 16cwt 3qr. 231b. .? 

Ans. 2T. 3cwt. 3qr. 25|lb. 

8. What is t of 27A. 3R. 33p. ? Ans. 12A. IR. 28p. 

9. If $ 3.52 are paid for f of a yard of cloth, what is the 
price of 1 yard ? . Ans. 9 4.40. 

Illustration. — If ^ of a yard cost $ 3.52, -J will cost ^ of 
9 3.52, equal to 9 0.88 ; and |-, or a whole yard, will cost 5 
times 9 0.88, equal to 9 4.40, Ans. 

10. If T^ of a barrel of flour cost $2.34, what will be the 
cost of a whole barrel ? . Ans. 9 7.80. 

11. When 9 15.57 j^ are paid for J of a ton of hay, what will 
1 ton cost ? Ans. 9 17.80. 

12. When -f J of a cargo of flour cost 9 665.50, what sum 
will pay for the whole cargo ? Ans. $ 786.50. 

13. If 9 73.60f are paid for ^^ of a ton of potash, what sum 
must be paid for a ton ? Ans. 9 80.30. 

14. Bought i of a bale of broadcloth for 13£. 9s. Ofd. ; what 
would have been the cost of the whole bale ? 

Ans. 17^. 18s. 9d. 

15. If T^ of an acre produce 18c wt. Oqr. 12lb. of hay, what 
quantity will a whole acre produce ? Ans. 76cwt. 3qr. 231b. 

16. Bought I of a lot of land containing 12A. IR. 30|^p. ; 
what were the contents of the whole lot? 

Ans. 27A. 3R. 39ip. 

17. If a of a ton of potash cost 9 80.20|, what is the value 
of a ton? Ans. $87.50. 
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18. If f of a cwt of sugar cost 9 5.40, what' is the value of ^ 
of a cwt. ? 

Illustration. — If f of a cwt. cost 8 5.40, J will cost J of 
9 5.40, equal to 9 1.80 ; and f , or a cwt., will cost 4 times 
• 1.80, equal to 87.20. Now, if Icwt. cost 87.20, J of a 
cwt. will cost ^ of 8 7.20, equal to 9 0.80 ; and ^ will cost 7 
times 9 0.80, equal to 8 5.60, Ans. 

19. If ^ of a pound of ipecacuanha cost 9 2.52, what is the 
value of f of a pound ? Ans. 9 1.76. 

20. When 8 80 are paid for | of an acre of land, what cost 
J of an acre ? Ans. 8 93.33^. 

21. If -^^ of a carding-mill are worth 8 631.89, what are ^ 
of it worth ? Ans. 9 401.20. 

22. If ^ of a ship and cargo are valued at 8 141.52, what are 
/y of them worth ? Ans. 9 30.50. 

23. If the value of f of a ^rm containing 178^ acres is 
8 1728, what is the price of f of the remainder ? 

Ans. 8 2304. 

24. E. Carter^s garden is 17-^ rods long and 11^ rods ' 
wide. He disposes of f of it for 8 82.80 ; what is the value of 
} of the remainder ? Ans. 8 41.40. 

25. When 26<£. 12s. 6d. are paid for f of a hale of cloth, 
what sum should be paid for ^ of the remainder.^ 

Ans. l&f. 12s. 9d. 

26. If 7cwt. of sugar cost 8 28.14, what will 9|cwt. cost ? 

Illustration. — If 7cwt. cost 828.14, Icwt. will costf 
of 828.14, equal to 84.02. In 9^wt. there are -^^wt. ; and 
if Icwt. cost 8 4.02, ^wt. will cost ^ of 8 4.02, equal to 
8 0.67, and ^ will cost 59 times 8 0.67, equal to 8 39.53, Ans. 

27. If three tons of hay cost 8 49, what will 7-^ tons cost ? 

Ans. 8 120.27t\. 

28. Gave 8 78.80 for 11 tons of coal ; what should I give for 
3| tons ? Ans. 8 24.67^^. 

29. Paid 37 £. 18s. lOd. for 3 bales of velvet; what was the 
cost of 5f bales ? Ans. 67.£. 19s. 6^id. 

30. Gave 8 40 for 5 yards of broadcloth ; what was the price 
of 19f^ yards > Ans. 8 156.57f 

31. Paid 8360 for 20 barrels of beer ; what must be given 
for 43| barrels ? Ans. 8 789. 

32. If 7 bushels of rye cost 8 8.75, what cost 18f^ bushels ? 

Ans. 8 23.29 A. 
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33. Paid • 19.80 for 3 yards of broadcloth ; what sum must 
be given for 11^ yards ? Ans. $ 76.37f, 

Si. If 9fcwt. of sugar cost 9 39.53, what must be paid for 
7cwt ? 

Illustration. — In 9^wt there are -^cwt. If -^cwt. cost 
• 39.53, ^wt will cost -^ of • 39.53, equal to $0.67 ; and 
I, or Icwt., will cost 6 times 1 0.67, equal to 9 4.02 ; and 7cwt. 
will cost 7 times • 4.02, equal to $ 28.14, Ans. 

35. When $ 18^ are paid for 3cwt. of sugar, how much 
may be purchased for 9 1 ? How much for $ 78 ? 

Ans. 12^^wt. 

36. If 3f tons of potash cost 9 276.18, what will be the value 
of 1 ton ? Of 75 tons ? Ans. 9 6041.43f . 

37. If 7-^ acres of land cost 9 875, what will one acre cost? 
What will 75 acres cost ? Ans. 9 89 12.03 Jf. 

38. If 4 J tons of coal cost 9 70, what will 1 ton cost ? What 
will 86 tons cost ? Ans. 9 1376. 

39. For 27 J acres of land there were paid 9 375 ; what cost 
1 acre ? What cost 69 acres ? Ans. 9 932.43^. 

40. If 4J tons of hay cost 9 80.50, what costs 1 ton ? What 
cost 15 tons ? Ans. 9 262.50. 

41. If 7-i'^wt. of sugar cost 9 62.37, what will Icwt. cost ? 
What cost 19cwt. ? Ans. 9 160.93. 

42. If 7f yards of cloth cost 9 13.95, what will be the value 
of 1 If yards > 

Illustration. — In 7f yards there are -2^ of a yard. If ^ 
of a yard cost 813.95, ^ will cost ^ of $13.95, equal to 
9 0.45 ; and f , or 1 yard, will cost 4 times 9 0.45, equal to 
9 1.80. In 11 j yards there are J-^ of a yard. If 1 yard cost 
9 1.80, f of a yard will cost ^ of $ 1.80, equal to • 0.20, and 
^ will cost 103 times 9 0.20, equal to • 20.60, Ans. 

43. When 9 668.50 are paid for 17-^ aeres, what would be 
the value of 89| acres ? Ans. 9 3457.30. 

44. If $ 1738 are given for 19J tons of iron, what will be 
the cost of 37-^ tons r Ans. 9 3288. 

45. Paid 8 Hf for 1128 feet of boards; how many could I 
have purchased for 9 119^^2-.^ Ans. 11480 feet. 

46. For 3f tons of potash I received 116cwt. of sugar ; re- 
quired the quantity of sugar that may be received for llf tons 
of potash. Ans. 376cwt. 

47. For llf tons of potash I received 376c wt. of sugar; 
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required the quantity of sugar that should be received for 3f 
tons. Ans. 116cwt. 

48. When $8 are paid for If yards of broadcloth, how 
much must be given for 8f yards ? Ans. $ 49. 

49. Grave $414 for 20-]^ acres of land ; what shall be given 
for llf acres ? Ans. 9 236. 

MISCELLANEOUS QUESTIONS BY ANALYSIS. 

1. Sold a small farm for $896.50; what was received for 
T^rofit? For ^ of it? For |^ of it? Ans. $815, 

2. Gave 9 11^ for 3 barrels of flour ; what cost 1 barrel ? 
What 37 barrels ? Ans. 9 213.03^. 

3. Sold a house for $ 3687 ; what sum was received for {■ 
of it ? Ans. 8 3226. 12^. 

4. Bought 17-^ tons of hay for 9 187f ; what is the cost of 
f of a ton ? Ans. 9 '7.6 1-^^^^. 

5. Bought a hogshead of molasses for 8 13^ ; what cost i 
of it ? What cost | ? What cost V p Ans. • 30.52j^. 

6. When $37-^ are paid for 100 gallons of molasses, 
what cost ^ of a gallon ? Ans. 9 0.21f^. 

7. When 12 cents are paid for -^ of a gallon of molasses, 
what will 48^^ gallons cost? Ans. 9 16.01|$. 

8. If I of a barrel of flour cost 9 3f , what will 6| barrels 
COTt? Ans. $48ti^. 

* 9. When $236 are paid for 11| acres, what will be paid 
for 20|^ acres ? Ans. 9 414. 

10. Paid in Liverpool 97|^. for 3 bales of cloth ; how many 
bales should be received for 1073f<£. ? Ans. 33 bales. 

11. If 6| barrels of flour cost $48^, what will ( of a 
barrel cost ? Ans. 9 3.28^. 

12. If 3§ pounds of coflee cost 34 cents, what sum must be 
paid for 7^ pounds ? Ans. $ 6.90^. 

13. If 2f tons of hay cost $ 63, what will be the cost of 16| 
tons? Ans. $381|f. 

14. If a piece of'land 3 rods square cost $ 17-^, what will 
be the cost of 4 square rods ? Ans. $ 7^^. 

15. Paid $31f^ for«2|cwt. of iron; required the sum to be 
paid for 689iScwt. ? Ans. 9 7680f . 

16. For 6 J cords of wood, J. Holt paid $63; what sum 
must be paid for 18 cords ? Ans. $ 170.10. 

17. Gave $243^^ ^or ^^ barrels of tar; what quantity 
could be purchased for $ 1000 ? Ans. 394^1 f^^ barrels. 
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18. Paid $7888.30 for 83^ acres of wild land; what 
sum did I pay for each acre, and what would be the cost of 7 
acres ? Ans. $ 660.80/ 

19. Gave IB2£. 12s. for 7f tons of starch ; what cost 12} 
tons ? Ans. 224£. 5s. 

20. For 17§ days^ work I paid $ 25.44 ; what should be paid 
for 89^ days' labor? Ans. $ 128.64. 

21. Sold 7^ bushels of apples for 97.28 ; what should I re- 
ceive for 19|4- bushels? Ans. $ 19.12. 

22. Paid $ 4355.52 for 49f pieces of carpeting ; what did 
37^ pieces cost ? Ans. $ 3294.72. 

23. If j[- of ^ of the cost of the Capitol at Washington was 
$ 300,000, what was the whole cost ? Ans. 9 2,000,000. 

24. Purchased 7^ thousand of boards for 9 135.80 ; what 
must be paid for 19} thousand ? Ans. $ 359.45. 

25. My wood-pile contains 6 cords and 76 cubic feet If I 
dispose of ^ of it ; what is the value of the remainder at 4| cents 
per cubic foot ? Ans. 9 23.14f|. 

26. I have a field 30 rods square, and having sold 18 square 
rods to S. Brown, and 82 square rods to J. Smith, what part of 
the field remained unsold ? Ans. |. 

27. Bought 7T. 12cwt. 3qr. 181b. of iron, and having sold 
3T. 18cwt. Iqr. 20lb., what is the value of -J of the remainder 
at 5^ cents per lb. ? Ans. 9 271.71^V 

28. Bought 37 tons of iron at 9 68.50 per ton, for f of which 
I paid in coffee at 9 8.50 per cwt., and for the remainder I paid 
cash. Required the amount of cash paid, and also the value of 
the coffee. 

Ans. Cash, 9 633.62J- ; Value of the coffee, 9 1900.87f 

29. A man having received a legacy of 9 7896, spent f of it 
in speculations, and the remainder he put in the savings' bank, 
where it continued 15 years. It was then found that the sum 
deposited had doubled. Required the sum^in the bank. 

Ans. 9 3948. 

30. Bought a piece of broadcloth for 9 88, and sold ^^ of it 
to J. Smith, and ^ of the remainder to O. Lake ; what is the 
value of the part unsold ? Ans. 9 37.49tV\- 

31. A gentleman gave f of his estate to his wife, § of the 
remainder to his oldest son, and j of what then remained to his 
daughter, who received 9 750 ; required the whole estate. 

Ans. 912,000. 
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§ XX. DECIMAL FRACTIONS. 

Art. 173. A decimal fraction i9 a faction whoae de- 
nominator is 10, 100, 1000, &c. 

Art. 1 74* Decimal fractions are commonly expressed by 
writing the numerator only with a point before it, called the 
decimal point or separcUrix ; thus, — 

^ is written and read .9 tenths. 
Mr " " .99 hundredths. 

T^9j " " .999 thousandths. 

Art. 1 TS» By examining the foregoing fractions, it will be 
seen that <^ = .9 can occupy only one place while it remains 
a proper fraction ; ^^ = .99, only two places ; and xVA = 
.999, only three places ; for, if their numerators are increased 
by 1^ = .1, Yhr = .01, -n^ = .001, respectively, each frac- 
tion becomes a unit or whole number. Hence, 

The first figure or place of any decimal on the right of 
the point is tenths^ the second hundredths^ the third thou* 
sandths^ 8fC. 

Note. — When a decimal place has no significant figure, it must be 
filled with a cipher. 

Art. 176. The denominator of ^ = .9 is 1 witfi one ci- 
pher annexed ; the denominator ^ ^jj ±: .99 is 1 with two 
ciphers annexed ; the denominator of ^^jf(r ^ .999 is 1 with 
three ciphers annexed. Hence, 

The denominator of a decimal fraction is 1 with as many 
ciphers annexed as the numerator has places. 

Art. 177. Decimal fractions originate from dividing the 

ufii/, first, into 10 equal parts, and then each of these parts 

into 10 other equal parts, and so on iDdefinitely. Thus, 1 -r- 10 

= tV = • 1 ; tV -*• 10 = 1^ = .01 ; T*^ -«- 10 = Tjhjjj = 

-.001. Hence, 

The unit in decimal fractions is divided into 10, 100, 1000, 
4*c., equal parts, 

QuESTioHS. — Art. 173. Whaf is a decimal fVaction f — Art 174. How are 
decimal fractions commonly expressed T — Art 175. What is the first figure or 




fractions originate 7 

16 
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Art. 178. 'If ciphers are placed on the left hand of deci- 
mal figures, they change their places, ecujh cipher removing 
them one place to the right; thus, .3 = ^, but .03 = y^,and 
.003 = x^^. Hence, 

Ciphers placed an the left hand of decimals decrease their 
value in a tenfold proportion. 

Art. 1T9. If ciphers are placed on the right hand of deci- 
mal figures, their places are not changed ; thus, .3 = i^, and 
.30 = ^ = T^ = .3. Hence, 

Ciphers placed on the right hand of decimals do not alter 
their value. 

NUMERATION OF DECIMAL FRACTIONS. 

« 

Art. 180. The relation of decimals to whole numbers 
and to each other, and also the names of their different orders 
and places, may be learned from the following 



Table. 
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Whole Numbers. Decimals. 



Questions. — Art. 178. What effect have ciphers placed at the left hand 
of decimale? Why? ^ Art. 179. What effect if placed at the right handf 
Why 1 — Art. 180. What may be learned fro A the table ? 
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The preceding table consists of a whole number and decimal^ 
which, taken together, are called a mixed numher. The part 
on the left of the separatrix is the whole number, and that on 
the right the decimal. The value of the decimal is expressed 
in words thus : — Two hundred thirty-four millions five hun- 
dred sixty-seven thousand eight hundred ninety-three billionths. 
And the mixed number thus: — Seven millions six hundred 
fifty-four thousand three hundred twenty-one, and two hundred 
thirty-four millions five hundred sixty-seven thousand eight hun- 
dred ninety-three billionths. 

From the table and explanations we have the following rul^ 
for numerating and reading decimals. 

Rule. — Beginning at the left hand, name the order of each figure 
of the given decimal^ and then read it as in whole numbers^ giving the 
name (^the last order to the w?iole. 

The pupil may write in words, or read orally, the following 
numbers : — 



1. 


.5 


5. 


.3001 


9. 


.72859 


2. 


.42 


6. 


.0984 


10. 


12.02003 


3. 


.01 


7, 


.00013 


11. 


121.000386 


4. 


.908 


8. 


.82007 


12, 


2.3058217 



NOTATION OF DECIMAL FRACTIONS. 

Art. 181. By examining the decimal table, we perceive 
that tenths occupy the first place, hundredths the second, &c., 
and that each figure takes its value by its distance from the 
place of units ; therefore, to write decimals, we have the fol- 
lowing 

Rule. — Write the decimal figures in the place of the order denoted 
bu their names , supplying with ciphers such places as have no significant 
figures. 

The pupil may write in figures the following numbers : — 

1. Three hundred seven and twenty-five hundredths. 

2. Forty-seven and seven tenths. 

Questions. — OF what does it consist 7 What is the number called, when 
taken tocetber ? What is the part on the left hand of the separatrix ? The 
part on tlie right t What is the yalue of the decimal f Wnat is the valne 
of the mixed number T What is the rule for numerating and reading decimals f 
— Art. 181. Upon what does the value of a decimal figure depend f What is 
the rule for writing decimals 7 
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3. Eighteen and five hundredths. 

4. Twenty-nine and three thousandths. 

5. Forty-nine ten thousandths. 

6. Eight and eight millionths. , 

7. Seventy-five and nine tenths. 

8. Two thousand and two thousandths. 

9. Eighteen and eighteen thousandths. 

10. Five hundred five and one thousand six millionths. 

11. Three hundred and forty-two ten millionths. 

, 12. Twenty-five hundred and thirty-seven billionths. 

Art. 1 82, It will be seen that decimals increase from right 
to lef\, and decrease from left to right, in the same ratio as 
simple numbers ; hence they may be added) subtracted, multi- 
plied, and divided in the same manner. 

ADDITION OF DECIMALS. 

Art. 183. Ex. 1. Add together 5.018, 171.16, 88.133, 
1113.6, .00456, and 14.178. Ans. 1392.09356. 

OPBftATIdN. 

5.016 

1 7 1.1 o Y^Q write the numbers, units under units, tenths 

8 8.1 3 3 under tenths, hundredths under hundredths, &c., 

Ill 3.6 and then, beginning at the right hand, add them 

.00456 as whole numbers, and place the decimal point in 

14.17 8 the result directly under those above. 

1392.09356 

Rule. — Write the numbers under each dther according to thdr val- 
ue, add as in whoh nuntbers, and point off from the right hand as many 
places for decimals as there are in that number which contains i& 
greatest number of decimals. 

Proof, — The proof is the same as in simple addition. 

Examples for Practice. 

2. Add together 171.61111, 16.7101, .00007, 71.0006, and 
1.167895. Ans. 260.489775. 

3. Add together .16711, 1.766, 76111.1, 167.1, .000007, 
and 1476.1, Ans. 77756.233117. 



QuKSTioirs. — Art. 182. How do decimals inci^aM and d^rensef Hdw 
may they be added, subtracted, multiplied, and diTided ?-* Art. 183. How are 
decimala arranged for addition ? What ia the rule fdr additiwi of deciihala t 
What ii the proof? 
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4. Add together 151.01, 611111.01, 16.5, 6.7, 46.1, and 
.67896. ^ Ans. 611331.99896. 

5. Add fi fly-six thousand and fourteen thousandths, nineteen 
and nineteen hundredths, fifty-seven and forty-eight ten thou- 
sandths, twenty-three thousand ^ye and four tenths, and four* 
teen millionths. Ans. 79081.608814, 

6. What is the sum of forty-nine and ^ne hundred and five 
ten thousandths, eighty-nine and one hundred seven thou- 
sandths, one hundred twenty-seven millionths, forty -eight ten 
thousandths.* Ans. 138.122427. 

7. What is the sum of three and eighteen ten • thousandths, 
one thousand five and twenty-three thousand forty-three mil- 
lionths, eighty-seven and one hundred seven thousandths, forty- 
nine ten thousandths, forty-seven thousand and three hundred 
nine hundred thousandths ?- Ans. 48095.139833. 

SUBTRACTION OF DECIMALS. 

Art. 184. Ex. I. From 74.806 take 49.054. 

Ans. 25.752. 

opBRATioN. Having written the less number under the greater, units 

7 4.8 6 under units and tenths under tenths, &c., we subtiact as 

4 9.0 5 4. in whole numbers, and place the decimal point in the re- 

2 5.7 5 2 ^^^» ^ ^ addition. 

Rule. — Write the less number under the greater, units under units, 
tenths under tenths, dfc, ; then subtract as in whole numbers, and point 
* off as many places for decimals as there are in that number which con- 
tains the greatest number of decimals, ■ 

Proof, — The proof is the same as in simple subtraction. 

Examples for Practice. 



1. 


2. 


3. 


4. 


11.07 8 47.117 


4 6.13 


8r.l07 


9.8 1 8.7 8 1 9 5 


7.8 9 1 5 


1.11986 


1.268 38.33505 


38.2385 


85.98714 


5. 


From 81.35 take 11.678956. Ans. 69.671044. 


6. 


From 1 take .876543. 




Ans. .123457. 


7. 


From 100 take 99.111176 


. 


Ans. .888^. 


8. 


From 87.1 take 5.6789. 




Ans. 81.4211. 



Questions. — Art. 184. What i« the rule for subtraction of decimals t 
What is the proof? 

16 • 
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9. From 100 take .001. Ans, 99.999. 

10. From seventy-three take seventy-three thousandths. 

Ans. 72.927. 

11. From three hundred sixty-five take forty-seven ten thou- 
sandths. ~ Ans. 364.9953. 

li. From three hundred fifly-seven thousand take twenty^ 
eight and four thousand nine ten millionths. 

Ans. 356971.9995991. 

13. From .875 take .4. Ans. .475. 

14. From .3125 take .125. Ans. .1875. 

15. From .95 take .44. Ans. .51. 

16. From 3.7 take 1.8. Ans. 1.9. 

17. From 8.125 take 2.6875. Ans. 5.4375. 
la From 9.375 take 1.5. Ans. 7.875. 
19. From .666 take .041. Ans. .625. 

MULTIPLICATION QF DIICIMALS. 

Art. l8Sn Ex. 1. Multiply 18.72 by 7.1. 

Ans. 132.912. 

^'f"*^"^- We multiply qs in whole numbers, and point off 

Z f ^" t^® i^igh' of the product as many figures for 
''^ decimals as there are decimal figures in the multi- 
187 2 plicand and multiplier counted together. 
13^04 The reason for pointing off decimals in the prod- 

1 3 2.9 1 2 uct as above will be seen, if we convert the mul- 
tiplicand and multiplier into vulgar fractions, and 
multiply them together. Thus, 18.72 = 1^^^ = Vx^ and 

T-JLt,'^A= ^' '^^^'^ W'XU = Hm^ = 132^^ = 
132.912, Ans., the same as in the operation. 

Ex. 2. Multiply 5.12 by .012. 

^Y^T^*^"' Since the number of figures in the product 

^' 2 ^^ "ot equal to the number of decimals in the 

'^ 'J multiplicand and multiplier^ y^e supply the 

59? deficiency by placing a cipher on the left 

5 1 2 hand. 



.06144 Ans. Th^ reason of this process will appear, if 

we perform the question thus: 5.12 = 57^^ 

« jli m yi y f III, I. .., 

Questions. ^ Art. 185. In multiplication of decimals how do yon point off 
ibe product ? Will yon mre the reason for it ? When the number of figures 
in the product is not eqnu to fiio anmb^r of deoimals in th« multiplicand and 
multiplier, what must be done 7 
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= m. and .012 « t4J^. Then f« X T*»<r =*= T«**ir = 
.06144, Ans., the same as befoire. Hence we deduce the fol- 
lowing 

Rule. -<- Multiply as in whole nttmberSy and point off as many fig^ 
ures for decimals, in the product, as there are decimals in the multipli- 
cand and multiplier ; hut if there are not so many figures in the prod- 
uct, as in the muhipUcana and multiplier, supply the defect by prefia^ 
ing ciphers. 

Proof. — The proof is the same as in simple multiplication. 

Examples for Practice. 

3. Multiply 18.07 by .007. Ans. .12649. 

4. Multiply 18.46 by 1.007. Ans. 18.58922. 

5. Multiply .00076 by .0015. Ans. .00000114. 

6. Multiply 11.37 by 100, 'Ans. 1137. 

7. Multiply 47.01 by .047. Ans. 2.20947. 

8. Multiply .0701 by .0067. Ans. .00046967. 

9. Multiply 47 by .47. Ans. 22.09. 

10. Multiply eighty-seven thousandths by fifteen millionthsi 

Ans. .000001305. 

11. Multiply one hundred seven thousand, and fifteen ten 
thousandths by one hundred^ seven ten thousandths. 

Ans. 1144.90001605. 

12. Multiply ninety-seven ten thousandths by four hundred^ 
and sixty-seven hundredths. Ans. 3.886499. 

13. Multiply ninety-six thousandths by ninety-six hundred 
thousandths. . Ans. .00009916. 

14. Multiply one million by one millionth. Ans. 1. 

15. Multiply one hundred by fourteen ten thousandths. 

Ans. .14. 

16. Multiply one himdred one, thousandths by ten thousand 
one hundred one, hundred thousandths. 

Ans. .01020201. * 

17. Multiply one thousand fifty, and seven ten thousandth* 
by three hundred five, hundred thousandths. 

Ans. 3.202502135. 

18. Multiply two million by seven tenths. Ans. 1400000. 

19. Multiply four hundred, and four thousandths by thkty, 
and three hundredths. Ans. 12012.12012. 



QuuTioirsr— What is th« r^le for multiplication of decimala 7 What is 
th« proof t 
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20. What 'cost 46lb. of tea at 4 1.125 per pound? 

Ans. $51.75. 

21. What cost 17.125 tons of hay at $ 18.875 per ton ? 

Ans. • 323.234375. 

22. What cost 181b. of sugar at (0.125 per pound ? 

Ans. $2.25. 

23. What cost 375.25bu. of salt at 9 0.62 per bushel ? 

Ans. $ 232.655. 

DIVISION OF DECIMALS. 
Abt. 186. Ex. 1. Divide 45.625 by 12.5. Ans. 3.65. 
1 o R\ ^ bT^o'k'/q a R ^® divide as in whole numbers, 

1 7 5 ^^ ^^^^ ^® ^^^^' ^^^ quotient are 

the two factors, which, being mulli- 

812 plied together, produce the dividend, 

7 5 we point off two decimal figures in 

^o R ^® quotient, to make the number in 

^ rt K t^® two factors equal to the product 

2 or dividend. 

The reason for pointing off will also be seen by performing 

the question with the decimals in the form of vulgar fractions. 

Thus, 45.626 = 45^^^ = VifeVi and 12.5 = 12,^ = J^. 

Then Affi^ ^ 2^= ^^f^^ X ^= Him = m == 
3^^ = 3.65, Ans., as before. 

Ex. 2. Divide .175 by 2.5. Ans. .07. 

oPHBATioK. We divide as in whole numbers, and 

2.5).17 5(.07 since we have but one figure in the 

^ "^ 5 quotient, we place a cipher before it, 

which removes it to the place of hun* 
dredths, and thus makes the decimal places in the divisor and 
quotient equal to those of the dividend. 

The reason for prefixing the cipher will appear more obvi* 
ous by solving the question with the decimals in the form of 
vulgar fractions. Thus, .175 ^-j^^ and 2.5 = 2^^^ = ^^. 

Then tVxAt -^ H =-tVA X ii = j^Aft) = t*t7 = -07, 
Ans., as before. Hence the following 

Rule. — 1. Divide as in whoU numbers, and point off as many ded- 

QucsTioNS. — Art. 186. In dWieion of decimals how do yoa point off the 
quotient T What is tiie reaaon for it t If the decimal places -of the divisor 
and quotient are not equal to the dividend, what must be done f What is the 
rule for division of decimals T 
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tnals an the right of the auotient as the number of decimals in the tUvi' 
dend exceeds that of the, dtvisor; but if the nunier of d&dmdls in the 
quotient and divisor together is not equal to the number in the dividend^ 
supply the defect by prefixing ciphers to the quotient, 

3. When the number of decimals in the divisor exceeds that of the 
dividend^ reduce the dividend to the same denomination as the divisor by 
annexing ciphers, and the quotient will be a whole number. If there 
is a remainder after the division of the given dividend, ciphers may be 
annexed to it, and the division continued at pleasures the ciphers thus 
annexed being regarded as decimals of the dividend. 

Note. — It is not usually necessary that decimals should be carried to 
more than six places. 

Froof. — The proof is the same as in simple division. 

Examples for Practice. 

3. Divide 183.375 by 489. Ans. .375. 

4. Divide 67.8632 by 32.8. Ans. 2.069. 

5. Divide 67.56785 by .035. Ans. 1930.51. 

6. Divide .567891 by 8.2. Ans. .069255. 

7. Divide .1728 by 12. Ans. .0144. 

8. Divide 13.50192 by 1.38. Ans. 9.784. 

9. Divide 783.5 by 6.25. Ans. 125.36. 
,10. Divide 983 by 6.6, Ans. 148.9394-. 

11. Divide 172.8 by 1.2. Ans. 

12. Divide 1728 by .12. Ans. 

13. Divide .1728 by .12. Ans. 

14. Divide 1.728 by 12. Ans. 

15. Divide 17.28 by 1.2. Ans. 

16. Divide 1728 by .0012. Ans. 

17. Divide .001728 by 12. Ans. 

18. Divide one hundred forty-seven, and eight hundred 
twen^-eight thousandths by nine and seven tenths. 

Ans. 15.24. 

19. Divide six hundred seventy-eight thousand seven hun- 
dred sixty-seven millionths by three hundred twenty-eight 
thousandths. Ans. 2.0694*. 

20. Divide seventy-fiv6, and sixteen hundredths by five, and 
forty-two thousand eight hundred one, hundred thousandths. 

Ans. 13.846+. 

21. Divide four, and one million twenty thousand three hun- 
dred four, hundred millionths by thirty one, and seventy-six 
thousandths. Ans. .1290454-* 
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REDUCTION or DECIMALS. 

Art. 187. To reduce a vulgar fraction to a decimal. 
£z. 1. Reduce f to a decimal. Ans. .625. 

opBRATioN. Since we cannot divide the 

8) 5.0 (6 tenths. numerator 6 by 8, we reduce 

^ g it to tenths by annexing a ci- 

■ pher, and then dividing, we ob- 

8) 2 (2 hundredths. tain 6 tentks and a remainder 

16 of 2 tenths. Reducing this re- 

mainder to hundredths by an- 

8) 4 (5 thousandths. nexing a cipher, and dividing, 
^^ A tiOK ^^ obtain 2 hundredths and 
Ans. .O-^O. ^ remainder of 4 hundredths, 

Or thus : 8) 5.0 which being reduced to thoa- 

r*Q f' eandths by annexing a cipher, 

•^^^ and t^en dividing again, gives 

a quotient of 5 thousandths. The sum of the several quotients, .625, 
is the answer. 

To prove that .625 is- equal to |, we write it in the form of a vul- 
gar fraction and reduce it tb its lowest terms. Thus, f^ =^ f, Ans. 
Hence the following 

Rule. — Divide the numerator hy the denominator ^ annexing one or 
more ciphers to the numerator, and the quotient will be the dSxmd re- 
guired. 

Examples for Psactice. 

2. Reduce ^ to a decimal. Ans. .75. 

3. Reduce |^ to a decimal. Ans. .875. 
' 4. What decimal fraction is equal to -/g ? Ans. .4375. 

5. Reduce -^ to a decimal. Ans. .363636-f'* 

6. Reduce tir to a decimal. Ans. .416666--. 

7. Reduce -/^ to a decimal. Ans. .235294-|-. 

Art. 1 88f To reduce a compound number to a decimal 
of a higher denomination. 

Ex. 1. Reduce 8s. 6d. 3qr. to the decimal of a pound. 

Ans. .428125. 



Questions. — Art. 187. How do you reduce a vulgar fVaction to a decimal t 
How can you prove the answer correct ? What is the rule for reducing a 
vulgar fraction to a decimal ? 
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opBHATiozf. We commence with the 3qr., and first reduce 



4 
12 
20 



3.0 them to hundredths by annexing two ciphers ; 

~" and then, to reduce these to the decimal of a 

6.7 5 penny, we diTide by 4, since there will be | as 



R 5 6 2 5 ™^°7 hundredths of a penny as of a farthing, 

and obtain .75d. Annexing this decimal to the 



.42 8125 6d., we divide by 12, since there will be ^ 
as many shillings as pence ; and then the 8s. 
and this quotient by 20, since there will be j|j as many pounds as shil- 
lings, and obtain .428 125 JE?. for the answer. Hence the following 

Rule. — 1. Write the given numbers perpendicularly under each 
other for dividends, proceeding orderly from the least to the greatest ; 
opposite to each dividend on the left hand, place such a number for a 
divisor as will bring it to the next superior denomination, and draw a 
line between them, 

2. Begin to divide at the lowest denomination, annexing ciphers 
if necessary, and write the quotient of each division, as dedmal parts, 
on the/RiGwr of the dividend next below it, and so on, until they are 
all divided; and the last quotient will be the decimal required. 

Note. — A compound number may also be reduced to a decimal by 
first reducing it to a vulgar firaction (Art. 170), and then this firaction to a 
decimal (Art. 187). Thus, 28. 6d. = ^ = i = .125je 

Examples for Practice. 

2. Reduce 15s. 6d. to the fraction of a pound. Ans. .775. 

3. Reduce 5cwt. 2qr. 141b. to the decimal of a ton. 

Ans. .28125. 

4. Reduce 3qr. 211b. to the decimal of a cwt. Ans. .9375. 

5. Reduce 6fur. 8rd. to the decimal of a mile. Ans. .775. 

6. Reduce 3R. 19p. 167ft. 72in. to the decimal of an acre. 

Ans. .872595+. 

Art. 1 89. To find the value of a decimal in whole num- 
bers of a lower denomination. 

Ex. 1. What is the value of .9875 of a pound. Ans. 19s. 9d. 

^^Q^rf' There will be 20 times as many ten thousandths of a 

.9875 shilling as of a pound ; therefore, we multiply the deci- 

20 mal .9875 by 20, and reduce the improper fraction to a 

1 9.7 500 xnixed number by pointing off four figures on the right, 

1 2 ^hic^ ^ dividing by its denominator 10000. The fig- 

. ures on the left of the point are shillings, and those 

9.0 on the right decimals of a shilling. This decimal of a 

QussTioirs. — Art. 188. Will you explain the operation for reducing a com- 
pound number to a decimal of a nisher denomination ? Repeat the rule. By 
what other method can this be done t — Art 189. Explain the operation for 
finding the value of a decimal in whole numberaof lower denominations. 



192 MISCELLANEOUS EXERCISES. [sigt. n. 

shining' W0 multiply by 13, and, pointing off as before, obtain 9d., 
which, added to the 19b., gives 198. 9d. for the answer. 

Rule. — MuJtipfy the given decimal hy the number required of ike 
neat lower denomination to make onb of the given denomination, and 
point off on (he rioht, for a remainder, as many places as there are 
places in the given decnnoL Multiply this remainder by the number 
that will reduce it to the next lower aenomination, pointing off for a re- 
mainder as before, and thus proceed, until the reduction is carried to the 
denomination required. The several numbers standing at the left hand 
of the point wiube the answer, in whole numbers, of the different lower 
denomtnations. 

Examples fok Peactics. 

1. What is the value of .628125 of a pound ? 

Ans. 12s. 6f d. 

2. What is the value of .778125 of a ton ? 

Ans. 15cwt. 2qr. 71b. 

3. What is the value of .75 of an ell English ? 

Ans* Sqr. 3na. 

4. What is the vahie of .965625 of a mile ? 

Ans. 7fur. 29rd. 

5. What is the value of .94375 of an acre ? 

Ans. 3R. 31p. 

6. What IS the value of .815^5 of a pound Troy ? 

Ans. 9oz. 15dwt 18gr. 

7. What is the value of .5555 of a pound apothecaries* 
weight? Ans. 6S 53 03 IS^gr. 

MISCELLANEOUS EXERCISES IN DECIMALS. 

1. What is the value of 15cwt Sqr. 141b. of coffee at ( 9.50 
per cwt. > Ans. $ 150.81+. 

2. What cost 17T. 18cwt. Iqr. 71b. of potash at 9 53.80 
per ton? Ans. 9963.86+. 

3. What cost 37A. 3R. 16p. of Iwid at •75.16 per acre ? 

Ans. $2844.80+. 

4. What cost 15yd. 3qr. 2na. of cloth at 9 3.75 per yard ? 

Ans. 9 59.53+. 
6. What cost 15| cords of wood at 9 4.624 per c<»d ? 

Ans, f7i.iO+. 
6. What cost the construction of 17m. 6fur. 36rd. of rail- 
road at 9 3765.60 per mile ? Ans. 9 67263.03+. 



QuESTiair. ~ Wbct is the rule. 
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7. What cost 27hhcl. 21gal. of temperance wine at $ 15.37 j 
per hogshead? Ans^^ $ 420.24-f . 

8. What are the contents of a pile of wood, 18A. 9in. long, 
4fl 6in. wide, and 7fl. 3in. high ? Ans. 6Ilil. 1242in. 

9. What are the contents of a board I2il. Gin. long, and 2flt. 
9in. wide ? Ans. 34fl. 54in. 

10. Bought a cask of vinegar containing 25gal. 3qt. Ipt at 
9 0.37^ per gallon ; what was the amount ? Ans. $ 9.70--|-'. 

11. Bought a farm containing 144A. 3R. 30p. at 9 97.62^ 
per acre ; what was the cost o^the farm ? 

Ans. 9 14149.52+. 

12. Sold Joseph Pearson 3T. 18cwt 2 lib. of salt hay, at 
9 9.37 j- per ton. He having paid me $20i25, what remains 
due ? Ans. 9 16.40+. 

13. If |- of a cord of wood cost 9 5.50^, what cost one cord.^ 
What cost 7f cords ? Ans. 9 48.71+. 

14. If 4| yards of cloth cost 9 12f, what cost 17f yards? 

* Ans. 946.18+. 



§ XXI. REDUCTION OF CURRENCIES. 

Art. 190* Reduction of Currencies is finding the 
value of the denominations of one currency in the denomina* 
tions of another. 

The nominal value of the dollar, expressed in shillings and 
pence, differs in the different States of the Union and in differ- 
ent countries, as may be seen by the following 

Table. 

In New England,. Indiana, Illinois, Missouri, Virginia, Ken- 
tucky, Tennessee, Mississippi, Texas, Alabama, and Florida, 
the dollar is valued at 6 shillings ; $ 1 = ^£. = ^£. 

In New York, Ohio, and Michigan, the dollar is vaUied at 8 
shillings ; • 1 = i^. = f£. * 

In New Jersey, Pennsylvania, Delaware, and Maryland, the 
dollar is considered 7 shillings and 6 pence ; 9 1 = ^^£» = 



Questions.— Art 190. What is reduction of currencies? What is the 
▼alne of a dollar, in the different States, expressed in shillings and pence? 

17 
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In North Carolina the dollar is reckoned at 10 shillings; 

In South Carolina and Greorgia 4 shillings 8 pence is the 
value of a dollar ; $ I == ^^^. =^jj£. 

In Canada and Nova Scotia the dollar is valued at 5 shillings , 

In English or sterling money, the dollar is valued at 4s. 
1.6d. nearly ; $ 1 = -jf^^r^. 

Note. — The value of a pound English or sterling money is tbij 
nearly f 4.84 

Art. 101 • To reduce pounds, shillings, pence, and &r- 
things, of the different currencies, to United States money. 

Ex. 1. Reduce 18^. I5s. 6d., New England currency, to 
United States money. Ans. 9 62.58^. 

io.£» IK **lej^™"'iQ fwr-jf ' We first reduce the shillings 

18a. 158. 6d. = 18.775JD. ^„ i ««„«^ ♦« *u^ a - i r - 

iQ»wK^ . 3 ^ Aontioi *^°d pence to the decimal of a 

ia77&£.-A^. = «62.58i pou„5^^ (Art 188), and then 

annexing it to the pounds, we divide the sum hy <|^, because 6s. 
or a dolfiir in thif currency is -^ of a pound, and thus obtain the 
answer in dollars and the decimal of a dollar. Hence the 

Rule. — Reduce the shillings, fence, and farthings, if any, to the 
decimal of a pound, and annex it to tlie pounds; then divide this number 
by the value of the dollar in the given currency, expressed €ls a fraction 
of a pound. The quotient is the anstoer in doiUxrs, and the decimal of a 
dollar. 

Examples for Psactice. 

2. Change \4A£. 7s. 6d. of the old New England currency 
to United States money. Ans. $481.25. 

3. Change 74£. Is. 6d. of the old currency of New York to 
United States money. ^ Ans. $ 185. 18|. 

4. Change 129^. of the old currency of Pennsylvania to 
United States money. Ans. $ 344. 

5. Change^l44^. 6s. 3d. 2qr. of the old North Carolina 
currency to united States money. Ans. 9 288.62,9. 

Questions. — What is the value of a dollar in Canada 7 In English or 
sterling moneY 7 What is the value of a pound. English or sterling moneT; 
exp^ssed in united iStates money? — Art. 191. How do you reduce doudos, 
shillings, pence, and farthings, New England currency, to United States 
money 1 Why divide by ^g£, t How reduce them if in New York currency t 
How, if in Georgia currency 7 What is the general rule 7 
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6. Change 84£. of the old currency of South Carolina to 
United States money. Ans. $ 360. 

7. Change 144£. 4s. of Canada and Nova Scotia currency 
to United States money. Ans. 9 576.80. 

8. Change 257«£. 8s. 6d. English er sterling money to United 
States money. Ans. $1245.93,7. 

Art. 109. To reduce United States money to pounds, 
shillings, pence, and farthings of the different currencies. 

£z. I. Reduce $152,625 to old New England currency. 

Ans. 45£. 15s. 9d. 

OPERATION. Since 6s. or a dollar in this cur- 

« 152 625!)^ 3 -45 7875^ rencyis A of a pound, we multiply 
f ld^.t>^ X TTF — 4&.7»7a*. jjjg ^^g^ g^^j ^jy jIjq fraction ^i 

and reduce the decimal to shillings 
45.7875£. == 45£. 15s. 9d. and pence. (Art 189.) Hence 

the following 

RvLK, —' Multiply the dollars^ cents, ^c.^ of the given sum by the 
value of the dollar in the required currency expressed as a fraction 
OF A POUND. The product is the answer in pounds and the dedmal of 
a pound J which must be reduced to shillings^ pence, cfc (Art 189.) 

Examples for Practice. 

2. Change 9481.25 to the old currency of New England. 

Ans. 144£. 7s. 6d. 

3. Change $ 185. 18f to the old currency of New York. 

Ans. 74c£. Is. 6d. 

4. Change $ 344 to the old currency of Pennsylvania. 

Ans. 129c£. 

5. Change 9 288 to the old currency of North Carolina. 

Ans. 144£. 

6. Change 9 360 to the old currency of South Carolina. 

Ans. 84£. 

7. Change $ 576.50 to Canada and Nova Scotia currency. 

Ans. \4A£,. 2s. 6d. 

8. Change $1245.93,7 to English or sterling money. 

Ans. 257<£. 8s. 6d. 



QnxsTioirs.-— Art 192. How do yoa redace Unite^ States money to poandsy 
■hillinge, pence, and farthmga, New England currency 7 Why multiply by 

•^jS. ? How would TOO reduce United States money to pounds, &c., Ohi 
currency 7 How, to Fennsylvania /currency 7 What is the general rule 7 



Ohio 
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§ XXn. PERCENTAGE. 

Art. 103* Percentage andper cent, are terms derived from 
the same Latin words, per and centum^ which signify hy the 
hundred. Percentage, therefore, is any rate or sum on a hun* 
dred, or it is any number of hundredths. Thus, if an article 
is bought for $ 100 and sold for 9 105, the gain is 5 per cent, 
because 9 5 are 7^ of 9 100, or of the orieiDal cost. Again, 
if an article is bought for 9 25 and sold for 9 30, the gain is 20 
per cent, because 9 5 are ^ = -f^ of 9 25, or of the original 
cost. 

Since per cent is any number .of hundredths, it is a decimal 
written in the same manner as hundredths in decimal fractions. 
Thus, 5 per cent, 25 per cent., &c., are written .05, .25, re- 
spectiyely. (Art. 175.) 

When the per cent, is more than 100, it is an improper frac- 
tion, and if expressed decimally, it becomes a mixed number 1 
thus, 103 per cent, equal to -f^^, is written 1.03. 

If the per cent is a vulgar fraction, or contains a vulgar frac- 
tion, the fraction is a part of one hundredth, and if expressed 
decimally, must be written, at the right of hundredths in the 
place of thousandths, dz;c. Thus, ^ per cent., f per cent, 12^ 
per cent, are written .005, .0075, .122, respectively. 

Examples in Writing Percentage. 

Write decimally 2 per cent ; 3 per cent. ; 5 per cent ; 6 
per cent ; 7 per cent ; 8 per cent. ; 10 per cent ; 15 per 
cent ; 25 per cent ; 50 per cent ; 100 per cent. ; 105 per 
cent; 115 percent; 6^ per cent; 8f per cent.; 20| per 
cent ; ^ per cent. ; j- per cent. ; {■ per cent ; -A* P^^ cent. 

Art. 194. To find the percentage on any sum or quan- 
tity. 

Ex. 1. Bought a house for 9 625, and sold it at 6 per cent 
advance ; what did I gain by the sale ? Ans. $ 37.50. 

QussTioirs. — Art. 193. From what are the terms percentage and per cent 
derived, and what do they signify ? How then will you define percentage Y 
How will you illastratejt? How is per cent writteQ. wben less than JOO? 
How, when more than loO 7 If the per cent is « fraction, or contains a ft»e- 
lion, what is the fraction, and if expisessed decimally, what place must it oc- 
cupy T 
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opBRATioH. Since 6 per cent, is ^ = .06 

Sum, 9 6 2 5 of the original cost, we multiply 

Rate per cent., .0 6 9 625 by the decimal expression 

■ .06, and point off as in multipli- 

Per cent, or gain, 9 3 7.5 cation of decimal fractions. 

Rule. — Multiply the given quantity or number by the rate per cent, 
considered as a decimal^ and point off the product according to the rule 
for rmUtiplication of decimal fractions, ( Art 185 . ) 

NoTx. — If the per cent, contains a Talgar fraction that cannot be ex- 
pressed decimally, or, if thus expressed, would require several figures, it ii 
more convenient to multiply by it as a mixed number. (Art. Ito.) 

Examples fob Practice. 

2. What is 2 per cent of $ 325 ? Ans. 9 6.50. 

3. What is 5 per cent of 9 789 ? Ans. 9 39.45. 

4. What is 6 per cent of • 856.49 ? Ans. 9 51.38,9. 

5. What is 7^ per cent, of 765 tons ? Ans. 57.375 tons. 

6. What is 9| per cent, of 9 5000 ? Ans. 9 490. 

7. What is J per cent of 91728 ? Ans. 915.12. 

8. What is 4J per cent, of 587 yards of cloth ? 

Ans. 26.415 yards. 

9. I lost 10 per cent, of 9 975 ; how much have I remain- 
ing ? Ans. 9 877.50. 

10. A piece of cloth containing 32 yards, after being spung- 
ed, shrunk 8 per cent in length ; what was the length of the 
piece afler shrinking ? Ans. 29.44 yards. 

11. A man received a legacy of 9 10000, but he lost 15 per 
cent, of it in speculation ; what sum had he remaining ? 

Ans. 98500. 

12. Bought 25 shares in the Boston and Maine Railroad, at 
9100 each ; but soon afler I sold them at 12 per cent, advance ; 
what did 1 gain .^ Ans. 9300. 

13. Bought 1728 acres of land at 9 25 per acre, and sold my 
bargain at 15 per cent, advance ; what did 1 gain by my pur- 
chase ? Ans. 964iB0. 

14. Sent to Liverpool 5000 bushels of wheat, which cost me 
9 1 .25 per bushel ; but 25 per cent of the wheat was thrown 



Questions.— Art 194. Will you explain the operation for finding the per- 
mtage on any sum or quantity 7 Give the reason for the process. What is 

17 • 
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orerboard in a stonny and the remainder was sold at $2.00 per 
bushel ; what was gained on the wheat ? Ans. $1250. 

15. T. P^ge received a legacy of $8000; he gave 19 per 
cent, of it to his wife, 37 per cent, of the remainder to his sons, 
and $ 2000 to his daughters ; what sum had he remaining ? 

Ans. 82082.40. 

16. The nominal value of a share in a certain railroad is 
$100; if I purchase 17 shares at 15 per cent, below their 
nominal value, and sell them for 15 per cent, above, what do I 
gain ? Ans. $510. 

17. My tailor informs me, it will take 10 square yards of 
cloth to make me a full suit of clothes. The cloth I am about 
to purchase is If- yards wide, and on spung'ing, it will shrink 5 
per cent, in widdi and 5 per cent, in length. How many 
yards of the above cloth must I purchase for my " new suit '* ? 

Ans. 6yd. Iqr. la^yVna. 



§ XXffl. SIMPLE INTEREST. 

Art. lttS« Intexest is the compensation which the bor- 
jrower of money makes to the lender. 

The rate per cent, is the sum paid for the use of $100, 100 
cents, or 100i£., for one year. 

The principal is the sum lent, on which interest is computed. 

The amotmt is the interest and principal added together. 

Legal interest is the rate per cent, established by law. 

Usury is a higher rate per cent than is allowed by law. 

Art. 1 96. The legal rate per cent varies in the different 
States and in different countries. 

In the New England States, New Jersey, Pennsylvania, Del- 
aware, Maryland, Vii^inia, Nordi Carolina, Tennessee, Ken- 
tucky, Ohio, Indiana, Illinois, Missouri, Arkansas, District of 
Columbia, and on debts or judgments in fisivor of the United 
States, it is 6 per cent . 



QUS9TI01I8. — Art 195. What it ioterest 7 What is rate percent t What 
k the principal 7 What is the amoent 7 What is legal interest 7 What ia 
Qsury 7 — Art. 196. What is the legal rate per cent in the different States 7 
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In New York, IVf iehigan, Wisconsin, Iowa, and South Gafo* 
lina, it is 7 per cent. 

In Georgia, Alabama, Mississippi, Texas, and Florida, it is 8 
per cent. 

In Louisiana, it is 5 per cent. 

In Canada, Nova Scotia, and Ireland, it is 6 per cent. 

In England and France, it is 5 per cent. 

Art. 197. To find the interest of 9 1 at 6 per cent, for 
any given time. 

If the interest of 8 1 is 6 cents for one year, or 12 months, 
for 1 month it will be i^ of 6 cents, or j- a cent, equal to 5 
mills ; and for 3 months, twice 5 mills, or 1 cent. ^ Now since 
the interest for 1 month, or 30 days, is 5 mills, the interest for 
6 days, or -^ of 30 days, will be 1 mill. And as 1 day, 2 days, 
&c., are ^, f , &c., of 6 days, the interest for any number of 
days less than 6 will be as many nMhs of a mill as there are 
days. Hence the 

Interest of 9 1 at 6 per cent., 

6 cents or $0.06; 
1 cent or .01 ; 
i cent or .005; 
1 mill or .001 ; 

i of a mill or .000^. 

Ex. 1. What is the intere$t of 9 1 for 2yr. 7mo. 13da. ? 

Ans. 9 0.157 J. 

opBRAnoM. The interest for 3 years will be 

Interest for 2y. =.12 twice as much as for 1 year, equal 13 

" ^' 7mo. = .035 cents ; and since the interest for 3 

*^ '^ 13da. =.00 2^ months is 1 cent, for 7 months it will 

A A ft , eiyt bo 31 cents. And as the interest for 

Ans. 90.1 & 74 . Q ^yg ig J j^^^ foj Jj ^^^^ Jj ^^ 

be 3} mills. Adding the several sums together, we have $ 0.157i for 
the answer. 

RulkI. — Beckon 6 cents for every tear, 1 cent for eeery tw» 
VONTBS1 5 miUsfor the odd months I mill for every 6 days; and for 

QvKSTioirfl. ^ In Canada, Noya Scntta, and Ireland? In England and 
France ? — Art. 197. Will you explain, by analyaia, the reason of the rale for 
finding the interest of 1 1 at 6 per cent, for any given time 7 Explain the op- 
eration. What is the first rale 7 



For 1 year, 
" 2 months, 


is 


" 1 month, 


(C 


" 6 days, 
" 1 day. 
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amf nunAer of day$ ku than ns, as many tixths of a miU as there are 
days. The sum of the cents and mills, expressed Jecunalfyf is the inter- 
est required. Or, 

Rule XL — Reckon 6 cents for every tear, and call half the number 
of months so many cents additional, and one sixth of the days so many 
mills. The sum of the cents and mills, expressed deamaUy, %s the inter' 
est required. 

Note. — If half the namber of months contain the fraction i|, it must be 
reckoned 5 mills. 

Examples for Practice. 
2. What is the interest of 9 



3. What IS the interest of • 

4. What is the interest of $ 

5. What is the interest of 9 

6. What is the interest of $ 

7. What is the interest of $ 

8. What is the interest of 9 

9. What is the interest of 9 

10. What is the interest of $ 

11. What is the interest of 9 

12. What is the interest of $ 

13. What is the interest of 9 



for ly. 4mo. 6da. ? 

Ans. 9 0.081. 
for ly. 9mo.. 12da. ? 

Ans. 90.107. 
for 3y. 8mo. 19da. ? 

Ans. 9 0.223^. 
for 2y. Imo. 20da. } 

Ans. 90.128J. 
for 7y. 15da. } 

Ans. 9 0.422^. 
for 3mo. 28da. ? 

Ans. 9 0.0 19f. 
for 4y. 2mo. 5da. } 

Ans. 9 0.250^. 
for 4mo. 3da. ? 

Ans. 9 0.020^. 
for 17y. 2da. ? 

Ans. 9 1.020f 
for21y. llmo. 29da. .? 

Ans. 9 1.319|. 
for 20y. 4da. } 

Ans. 9 1.200f. 
for 35y. 3mo. 2da. ? 

Ans. 92.115^. 



Art. 108. To find the interest on any sum of money at 
6 per cent, for any given time. . 

Ex. 1. What is the interest of 9926 for 3y. llmo. 15da. ? 
What is the amount ? 

Ans. Interest, 9 219.92,5 ; Amount, 91145.92,5. 



Question — What is the second rale f 



Int 
Prin. 


6482 
2778 
1852 
463 

(219.9 2 5 
926 
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OPBRAXION. 

Principal, 992 6 

Interest of • 1, -237^ " ^^ g^^^ ^j^ interest of $ 1 for the giv- 
en time to be $0.237j| (Art. 197). Now, 
since the interest of $ 1 is $ 0.237 j| , the in- 
terest of $ 926 will be 926 tim^ as much , 
therefore we multiply them together. To 
find the amount, we add the principal to 
the interest. Hence the following 

Amt $1145.92,5 

Rule. — 1. Find the interest of $1 for the given time; then tnuUi- 
ply the principal by this interest, and point off as in muUipUcation of 
dedmal fractions. (Art. 186.) 

9. 7b find the amount, add the principal to the interest. 

NoTs. — If the interest of ^ 1 contains a vulgar fraction, the fi«otion 
may be reduced to a decimal, if preferred. The interest may also be mul- 
tiplied by the principal, when it is more convenient. 

Examples for Pbagtice. 

2. What 18 the interest of $ 197 for 1 year ? 

Ans. $ 11.82. 

3. What is the bterest of • 1728 for 3 years ? 

Ans. 9 311.04. 

4. What is the interest of $ 69 for 2 years ? Ans. • 8.28. 

5. What is the interest of 9 1728 for 1 year, 6 months ? 

Ans. • 155.52. 

6. What is the interest of 9 16.87 for 1 year, 8 months ? 

Ans. 9 1.68,7. 

7. Required the interest of $ 118.15 for 2 years, 6 months. 

Ans. 9 17.72,2. 

8. Bequired the interest of 8 97.16 for 1 year, 5 months. 

Ans. $8.25,8. 

9. Required the interest of 9 789.87 for 1 year, 1 1 months. 

Ans. 9 90.83,5. 

10. Required the amount of $978.18 for 2 years, 3 months. 

Ans. $1110.23,4. 

11. Required the amount of $ 87.96 for 1 month. 

Ans. $ 88.39,9. 

12. Required the amount of $ 81.81 for 8 years, 4 months. 

Ans. $ 122.71,5. 

Questions. — Art. 198. Explain the operation for findinff the interest on 
any sum of moneT at 6 per cent, for any given time. What is the rule f 
How do you find the amount f 
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13. Required the amount of 9 0.87 for 7 years, 3 months. 

Ans. • 1.24,8. 

14. What b the bterest of • 1.71 for 2 years, 2 days ? 

Ans. 9 0.20,5. 

15. Required the interest of 9 100 for 8 years, 4 months, 1 
day. " Ans. $ 50.01,6. 

16. Required the interest of $3.05 for 2 months and 2 
days.^ Ans. 80.03,1. 

17. What is the interest pf 1^761.75 for 1 year, 2 months, 
18 days ? Ans. • 55.60,7. 

18. What is the interest of $ 1728.19 for 1 year, 5 months, 
10 days ? Ans. 9 149.77,6. 

19. What is the interest of $ 88.96 for 1 year, 4 months, 6 
days ? Ans. 9 7.20,5. 

20. What is the interest of 9 107.50 for 1 ^lonth, 29 days ? 

Ans. 9 1.05,7. 

21. What is the interest of 887.25 for 1 year, 8 months, 5 
days ? Ans. 9 8.79,7. 

22. What is the interest of 9 73.16 for 1 year, 7 months, 23 
days ? Ans. 9 7.23. - 

' 23. What is the amount of 9 1371.15 for 3 years, 6 months, 
10 days ? Ans. 9 1661.37,6. 

Art. 190* To find the interest of any sum of money at any 
rate per cent, for any given time.^ 

Ex. 1. What is the interest of 9 26.25 for 2 years, 4 months, 
at 7 per cent. ? Ans. 9 4.28,75. 

opBRAnoif. We first find the interest 

Principal, " -$2 6.2 5 ^nl^^^Jll! ^''"Jl ^?^' 

T * \. r Ai A c X 1 A <^°^» *^»d then add to this 

Interest of $ 1 at 6 per cent., . 1 4 interest the fractional part 

' of itself, ^denoted by the 

10 5 excess of the rate above 6 
2 6 2 5 P®^ <^°t. The excess is 
. 1 per cent. ; therefore we 

Interest at 6 per cent., $ 3.6 7 5 add ^ of the interest at 6 

i of interest at 6 per cent, .6125 ^"^ ^'*^- ^r}^^^' ^""'^ ^^^ 

'^ answer. If the rate per 

J. ..- ^ A^rtrt-... <^^t had been less than 6, 

Interest at 7 per cent., 9 4.2 8,7 5 ^e should have subtracted 

the fractional part Hence 
^ ~ the following 

Questions. ~ Art. 199. Explain the operation for fiDding the interest on 
any sam of money atimy rate per cent 
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RuL-s. — Find the interest of the given sum at 6 per cent,^ and then 
add to this interest, or subtract from it, such a fractional part of itself 
as the given rate is ^eater or less than 6 per cent,^ and point off as in 
multiplication of decimal fractions, (Art. 185.) 

Note 1. — If the rate per cent, is 12 per cent., the interest at 6 per 
cent, mast be doubled. 

Note 2. -- If the interest is for years only, it may be found by multi- 
plying the principal by the interest off 1 for the given time and rate. 

ExASiPLES FOR PRACTICE. 

1. What is the interest of 9 144 for one year at 7 per cent. ? 

• Ans. $ 10.08. 

2. What is the interest of 9 850 for 1 year, 7 months, 18 
days, at 7 per cent } Ans. $ 97.18. 

3. What is the interest of $ 865.75 for 3 years, 9 months, 
24 days, at 7 per cent. ? Ans. $ 231.29,9. 

4. What is the interest of $ 960.18 for 1 year, 2 months, at 
7 per cent. ? Ans. $ 78.41,4. 

5. What is the interest oft 1728.19 for 3 yeafs, 8 months, 
10 days, at 7 per cent. ? Ans. $ 446.92,9. 

6. What is the interest of 9 17.90 for 8 months, 4 days, at 7 
per cent. ? Ans. $ 0.84,9. 

7. What is the interest of 9 1165.50 for 5 years, 3 mondis, 9 
days, at 7 per cent. ? Ans. 9 430.36. 

8. What is the interest of 9 1237.90 for 1 year, 7 months, 3 
days, at 7 per cent ? Ans. 9 137.92,2. 

9. What is the interest of 9 156.80 for 3 years and 3 days, 
at 3 per cent. ? Ans. 9 14.15,1. 

10. What is the interest of 9 579.75 for 1 year, 2 months, 
2 days, at 5 per cent r ' Ans. 9 33.97,9. 

11. What is the interest of 9 7671.09 for 2 years, 8 months, 
5 days, at 8 per cent. ? Ans. 9 1645.02. 

12. What is the interest of 9 943.11 for 1 month, 29 days, at 
9 per cent? Ans. $ 13.91. 

13. What is the interest of 9 975.06 for 2 years, 7 months, 9 
days, at 8^ per cent } Ans. 9 209.82. 

14. What is the amount of 9 1000 for 3 years, 3 months, 29 
days, at 5^ per cent ? Ans. 9 1183.18. 

15. What is the interest of 9765 for 2 years, 9 months, at 
1 per cent > Ans. 9 i21.03,7. 

16. What is the interest of 9 979.15 for 3 years, 2 months, 
4 days, at 12^ per cent. } Ans. 9 388.94. 

QuESTioRt. — What is the role 7 What is note firit T Note tecoad f 



• 
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onnunoN. 



Principal, 
Rate per cent, 

Interest for 1 year, 



$2 6.2 5 
.08 

2.1000 
3 



6.3000 
.7000 



Interest for 3 years. 
Interest for 4mo., J of 1 y.* 
Interest for Imo., ^ of 4mo., .17 50 
Interest for 15da., J of Imo., .0 87 5 

Int. for dy. 5mo. 15da., 9 7.2 6;2 5 



Art. dOO. Second method of finding the interest of any 
sum of money, at any rate per cent, for any time. 

Ex. 1 . What is the mterest of 9 26.25 for 3 years, 5 
months, and 15 days, at 8 per cent ? Ans. $ 7.26^. 

Having found the inter- 
est for 1 year and then far 
3 years, the interest for 5 
months is obtained by first 
taking ^ of 1 year's inter- 
est, for 4 months, and then 
I or this last interest, for 1 
month. 

And since 15 days aie 
i of 1 month, we take I 
of 1 month's interest for 
the interest of 15 days; 
and add the several sums 
together for the answer. 
Hence the foUowing 

RuLfl. -* 1. First find the interest for one year by multiplying theprtn- 
dpal by the rate per cent,, and pointing off as in multiplication of dear 
mdl fractions ; and for two or more years multiply this product by the 
number of years, and point off as before, 

S. Find the interest for the months by taking the most convenient 
fractional part or parts of one yearns interest, and then of any part of 
one yearns interest, if necessary, denoted by the months, or any part of 
'the months, 

3. Find the interest for the days by taking the most convenient f roc- 
tionalpart or parts of one month's interest, and then of any part of 
one month^s interest, if necessary, denoted by the days, or any part of the 
days. 

Note. •» Many practical men prefer this method of casting interest to 
any other, but in most questions it is not so expeditious as the preceding. 
Toe pupil may be required to solve the questions in interest by boSi 
methods. 

EXAUPLBS FOR PRACTICE. 

2. What is the interest of 9 1T75 for 7 years } 

Ans. $745.50. 

8. What is the interest of $ 987 for 3 years, 6 months ? 

Ans. $207.27. 



Questions. — Art. 200. Explain the operation for finding the interest of any 
turn of money, at any rate per cent, for any time. What is the rale 7 
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4. Required the interest of 9 69,17 for 4 yean, 9 months. 

Ans. 919.71,3. 

5. Required the interest of 9 96.87 for 10 years, 7 months, 
15 days. Ans. 1 61.75,4. 

6. Required the interest of $ 1.95 for 15 years, 11 months, 
20 days. Ans. 1 1.86,8. 

7. Required the interest of 9 1789 for 20 years, 1 month, 
25 days. Ans. 1 2163.19,9. . 

8. Required the interest of 9 6^.66 for 6 years, 10 months, 
13 days. Ans. • 274.77,5. 

9. What is the amount of 9 98.50^ for 5 years, 8 months ? 

Ans. (131. 99. 

10. What is the amount of 9 168.13 for 8 years, 5 months, 3 
days? Ans. $253.11,9. ' 

11. What is the amount of 9 75.75 for 4 years, 2 months, 27 
days > Ans. 9 95.02,8. 

12. Required the amount of 9 675.50 for 30 years, 3 months, 
23 days ? Ans. $1904.12,1. 

Art. 901 • To find the interest on pounds, shillings, pence, 
and farthings, at any rate per cent, for any time. 

Ex. 1. What is the interest of 25£. 2s. 6d. for 2 years, 6 
months, at 6 per cent ? Ans. 3j6. 15s. 4d. 2qr. 

opBRATioN. We reduce the Ss. 6d. to the 

2b£. 2s. 6d. — 2 5. 1 2 5 £. decimal of a pound (Art. 188), 

Interest of 1£. .15 ^<1> annexing it to the pounds, 

1 o Rfio R multiply this principal by the in- 

iZ0b40 terest of l£. for the given time. 

25125 The product is the answer in 

3.7 68 7 5£. = pounds and the decimal of a 

pound, which must be reduced 

S£, 15s. 4d. 2qr. to shiUings, pence, and farthings. 

^ (Art 189.) 



RuLi. — Reduce the shiUings, fence, and farthings to the decimal of 
a pound, and annex it to the pounds; then proceed as in United States 
money, and reduce the decimafin the resuU to a compound number. 

Examples for Psactics. 



2. What is the interest of 26£. 10s. for 2 years, 4 months, 
at 5 per cent ? Ans. 3jg. Is. lOd 

QoKSTioirs. — Art SOI. How do you find the interest on pounds, shillingi, 
pence, and farthings ? Repeat the rule. 

18 
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a What is the interest of 42£. ISs. for 1 year, 9 months, 25 
days, at 6 per cent. ? Ans. 4£. 13s. 7|d. 

4. What is the interest of 94£. 12s. 6d. for 4 years, 6 
months, 7 days, at 8 per cent ? Ans. 34<£. 4s. 2|d. 

5. What is the amount of 110£. 7s. 6d. for 6 years, 11 
months, at 5 per cent. ? Ans. 148i£. lOs. ild. 

MISCELLANEOUS EXERCISES IN INTEREST. 

1. What is the interest of • 172.50 from Sept. 25, 1840, to 
July 9, 1842 ? Ans. • 18.51,5. 

2. What IS the interest of • 169.75 from Dec. 10, 1838, 
to May 5, 1841 ? Ans. • 24.47,2. 

^ 3. What is the interest of $ 17.18 from July 29, 1837, to 
Sept 1, 1841 ? Ans. 1 4.21,4. 

4. What is the interest of 9 GlSfi from April 7, 1839, to 
Dec. 11, 1841 ? • Ans, $ 10.77,5. 

5. Required the interest of $ 117.75 from Jan. 7, 1839, to 
Dec. 19, 1841. Ans. 920.84,1. 

6. Required the interest of 9847.15 from Oct. 9, 1839, to 
Jan. 11, 1843. Ans. • 165.47,6. 

7. Required the interest of $7.18 from March 1, 1841, to 
Feb. 11, 1842. Ans. $0.40,6. 

8. What is the interest of $ 976.18 from May 29, 1842, to 
Nov. 25, 1845 ? Ans. $ 204.34,7. 

9. I have John Smithes note for $144, dated July 25, 
1839 ; what is due March 9, 1842 ? Ans. $ 166.65,6. 

10. George Cogswell has two notes s^inst f . Doe ; the first 
is for $ 375.83, and is dated Jan. 19, 1840 ; the other is for 
$.76.19, dated April 23, 1841 ; what is the amount of both 
notes Jan. 1, 1842 ? Ans. $ 499.14,1. 

11. What is the interest of $ 68.19, at 7 per cent, from June 
5, 1840, to June H, 1841 ? Ans. $ 4.85,2. 

12. Required the amount of $79.15 from^eb. 17, 1839, to 
Dec. 30, 1842, at 7^ per cent Ans. $ 102.11,9. 

13. What is the amount of $ 89.96 from June 19, 1840, to 
Dec. 9, 1841, at 8J per cent Ans. $ 100.88,6. 

14. A. Atwood has J. Smithes note for $ 325, dated June 5, 
1839 ; what is due, at 7^ per cent, July 4, 1841 ? 

Ans. $ 374.02,2. 

15. J. Ayer has D. How's note for $ 1728, dated Dec. 29, 
1839 ; what is the amount Oct 9, 1842, at 9 per cent ? 

Ans. $2160. 
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16. What is the interest of S 976.18 from Jan. 29, 1841, to 
July 4-, 1842, at 12 per cent. ? Ans. 1 167.57,7. 

17. What is the interest of 1 176.17 from June 19, 1839, to 
Sept. 7, 1843, at 9i per cent ? Ans. 1 72.42,7. 

18. What is the amount of 1 379.78 from Dec. 3, 1808, to 
August 23, 1847, at % per cent. ? Ans. 9 1519.48,9. 

19. What is the amount of $ 175.08 from May 7, 1841, to 
Sept. 25, 1843, at 7 per cent ? Ans. $ 204.28,9. 

20. What is the amount of 1 160 from Dec. 11, 1843, to 
Sept. 9, 1844, at 7 per cent. ? Ans. $ 168.33,7. 



PARTIAL PAYMENTS. 

Art. 908. Partial Payments are indorsements, or pay- 
ments made at different times, of a part of a note or other oo- 
ligation. 

Art. 903. When notes are paid within one yea£ from the 
time they hecome due, it has heen the usual custom to compute 
the interest hy the following 

Rule. — Find the amount of the princwalfrom the time it became 
due until the time ofpayment^ and then find the amount of each indorse- 
ment from the time it was ftaid until settlement, and subtract theijf^ sum 
from the amount of the prirudped, 

Ex. 1. 9 1234. Boston, Jan. 1, 1843. 

For value received, I promise to pay John Smith, or order, 
on demand, one thousand two hundred thirty-four dollars, with 
interest. John Y. Jones. 

Attest, Samuel Emerson. 

On this note are the following indorsements : — 

March 1,*1843, received ninety-eight dollars. June 7, 1843, received 
five hundred dollars. Sept. 25, 1843, received two hundred ninety doUars. 
Dec. 8, 1843, received one hundred doUars. 

What remains due at the time of payment, Jan. 1, 1844? 

Ans. S 293.12. 

Questions. — Art. 202. What are partial payments ? — Art. 203. What is 
the rule for computing^ the interest when there are partial payments, and ail 
are made within one year ? 
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Principal, $1234.00 

Int. from Jan. 1, 1843, to Jan 1, 1844, (ly.) - - 74.04 

Amount, - - - ^ - - 1308.04 

First payment, March 1, 1843, - - $ 98.00 

Int. from March 1, 1843, to Jan. 1, 1844, (lOmo.) 4.90 

Second payment, June 7, 1843, - - - 500.00 
Int. from June 7, 1843, to Jan. 1, 1844, (6mo. 

24da.) 17.00 

Third payment, Sept. 95, 1843, - - 290.00 
Int. from Sept. 25, 1843, to Jan. 1, 1844, (3mo. 

6da.) 4.64 

Fourth parent, Dec. 8, 1843, - - - 100.00 

Int. from r%c. 8, 1843, to Jan. 1, 1844, (23da.) .38 

Amount of payments to he deducted, - - - $ 1014.93 

Balance, remains due Jan. 1. 1844, ... $ 293.19 

2. 8987.75. Danvers, Jan. 11. 1842. 
For value received, v9e jointly and severally promise to pay 

Fitcfi Pool, or order, on demand two months from date, nine 
hundred eighty-seven dollars seventy-five cents, with interest 
after two months. 

John T. Johnson. 
Attest, Isaiah Wehster. Samuel Jones. 

On |his note are the Miomng indorsements : — 

May 1, 1842, received three hundred dollars. June 5, 1842, received 
four handred dollars. Sept. 25, 1842, received one hundred and fifty 
dollars. 

What is due Dec. 13, 1842 ? Ans. $ 156.94. 

3. $ 800. Bradford, July 4, 1842. 
For value received, I promise to pay Leonard Johnson, or 

order, on demand, eight hundred dolbrs, with interest. 
Attest, Enoch True. Samuel Neverpay, 

On this note are the following indorsements : — 

Aug. 10, 1842, received one hundred forty-four dollars. Nov. 1. 1842, 
received ninety dollars. Jan. 1, 1843, received lour hundred aollars. 
March 4, 1843, received one hundred dollars. 

What remains due June 1, 1843 ? Ans. t 88.02. 

Art. 1^04. In the United States court, and in most of the 
courts of the several States, the following rule is adopted for 
computing the interest on notes and bonds, when partial pay- 
ments have been made. 

QuxsTxoir. — £lxplain the operation. 
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Rule. — Compute the interest on the principal sum, from the time 
when the interest commenced to the time when the first payment was 
made which' exceeds, either alone or in conjunction with the preceding 
payments, if any, the interest at that time due ; add that interest to the 
principal, and from the sum subtract the payment made at that time, 
together with the preceding payments, if any, and the remainder forms 
a new principal ; on whim compute the interest, as upon the first 
principal, and proceed in the same manner to the time of judg^ 
ment, ' ' . 

This rule is illustrated in the following question. 

Ex. 1. $ 365.50. Lynn, Jan. 1, 1842. 

For value received, I premise to pay John Dow, or order, on 
demand, three hundred sixty-five dollars fifty cents, with in- 
terest. John Smith. 

Attest, Samuel Webster. 

On this note are the following indorsements : — 

Jane 10, 1842, received fifty dollars. Dec. 8, 1842, received thirty 
dollars. Sept. 25, 1843, received sixty dollars. July 4, 1844, received 
ninety dollars. Aug. 1, 1845, received ten dollars. Bee. 2, 1845, re- 
ceived one hundred dollars. 

What retaains due Jan. 7, 1847 ? Ans. 1 92.53. 

OPBRATION. 

Principal carrying interest firom Jan. 1, 1843, to June 10, 

1842, - - - - - - $365.50 

Interest firom Jan. 1, 1843, to June 10, 1843, (5 months, 
9 days,) ---.-- 9.68 

Amount, 375.18 
First payment, June 10, 1843, - • - - 50.00 

Balance for new principal, .... 335.18 

Interest frem June 10, 1843, to Dec. 8, 1843, (5 months 
38 days,) ..... 9.64 

Amount, 334.83 

Second payment, Dec. 8, 1843, - - - -30.00 

Balance for new principal, ... 304.83 

Interest from Dec. 8, 1843, to Sept. 35, 1843, (9 months, 

17 days,) - 14.58 

Amount, 319.40 
Third payment, Sept. 35, 1843, ... 60.00 

Balance for new principal, - . - - 359.40 

Interest from Sept. 35, 1843, to July 4, 1844, (9 months, 
9 days,) - - - - - - 13.06 

Amount, 371.46 

QuE8Tioi78. — Art. 204. What is the rule generally adopted hy the several 
States for computing the interest on notes and bonds, when partial payments 
have been made 7 

18* 



31Q PARTIAL PAYMENTS. ner, zzui. 

Amount brought up, 271.46 
Fourth payment, July 4, 1844, - - - 90.00 

Balance for new principal, - - - - 181.46 

Interest from July 4, 1844, to Bee. 3, 1845, (16 months, 
28 days,) 15.36 

Amount, 196.82 
Fifth payment, Aug. 1, 1845« (a smn less than 
• the interest,) . - - . $10.00 

Sixth payment, I)ec. fi, 1845, (a mm grea^r thftn 
themterest,) - - - - 100.00 

110.00 



Balance for new prinoipsl, , . . - 86.83 

Interest from Dec. 2, 1845, to Jan. 7, 1847, (13 months, 

6 days,) - - - - - - . 5.71 

Remains due Jan. 7, 1847, ... $ 93.53 

2. 1 1666. Newburyport, June 5, 1838. 
For value received, I promise to pay John Boardman, or 

order, on demai^d, one thousand aix hundred sixty-six dollars, 
with interest. John J. Fortune.' 

Attest T. Webster. 

On this note are the following indorsements : — 

July 4, 1839; received one hundred dollars. Jan. 1, 1840, received teD 
dollars. July 4, 1840, received fifteen dollars. Jan. 1, 1841, received 
five hundred dollars, Feb. 7, 1842, received six hundred fifty-six dollars. 

What is due Jan. 1, 1843 ? Ans. 8 767.0a 

3. 9 960. Newark, N. J., Oct. 23, 1840. 
On demand, I promise to pay S. S. St. John, or order, nine 

hundred sixty dollars, for value received, with interest at seven 
per cent. John Q. Smith. 

Attest, H. F. Wilcox. 

On this note are the following indorsements : — 

Sept. 25, 1841, received one hundred forty dollars. July 7, 1842, 
received eighty dollars. Dec. 9, 1842, received seventy dollars. Nov. 
8, 1843, received one hundred dollars. 

What is due Oct. 23, 1844 ? Ans. 9 807.76. 

4. 9 1000. New York, January 1, 1839. 

Two months after date, I promise to pay S. Durand, or 

" ■ ■ ■ "" ' ' . ' ' ' ' \ ' ' ' ' 

QvBSTiOK. — Ebcplain the opeiation. 
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order, one thousand dollars, for value received^ with interest 
after, at seven per cent. Paul Sampson, Jr. 

Attest, William S/ Hall. 

On this note are the following indorsements : — 

March 1, 1840, received one hundred dollars. Sept. 25, 1841, received 
two hundred dollars. Oct. 9, 1842, received one hundred fifty dollars. 
July 4, 1843, received twenty dollars. Oct. 9, 1843, received three hun- 
dred dollars. ^ \ 

What is due Dec. 1, 1844 ? Ans. $ 567.49. 

Art. 904 a. The following is the rule established by the 
Supreme Court of the State of Connecticut. 

1. << Compute the interest to the time of the first pa]rment ; if that 
he one year or more from the time the interest commenced, add it to 
the principal, and deduct the payment from the smn total. If there be 
after payments made, compute the interest on the balance due to the 
next payment, and then deduct the payment as above ; and in like man* 
ner from one pa3rment to another, till all the payments are absorbed ; 
provided the time between one payment and another be one year or more." 

2. " But if any payments be made before one year's interest hath 
accrued, then compute the interest on the principal sum due on Uie ob- 
Ugation for one year, * add it to the principal, and compute the interest 
on the sum paid from the time it was paid up to the end of the year ; 
add it to the sum paid, and deduct that stun urom the principal and in* 
terest added together." 

3. " If any payments be made of a less sum than the interest arisen 
at the time of such payment, no interest is to be computed, but only on 
the principal sum for any period." 

Ex. 1. i 500. Hartford, July 1, 1844. 

For value received, I promise to pay J. Dow, or order, on 
demand, five hundred dollars, with interest. 

D. P. Page. 

On this note are the following indorsements : — 

Sept. 1, 1845, received one hundred dollars. April 1, 1846, received 
one hundred forty-four dollars. Jan. 1, 1847, received ninety dollars 
My cents. Dec. 1, 1848, received one hundred sixty-eight dollars five 
cents. 

What is due Oct. 1, 1849 ? Ans. S 92.40. 

* If a year extends beyond the time when the note becomes dae, find the 
amount of the remaining principal to the time of settlement; find also the 
amount of the indorsement or indoraemenU, if any, from the time they were 
paid to the time of settlement, and subtract their sum from the amount of the 
principal. 



QuKSTioN.— Art. 204 a. What is the Connecticut rule for compnting 
interest on notes and bonds, when paHial payments have been made? 
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PROBLEMS IN INTEREST. 

Art. 908* A problem in arithmetic is a question, or prop- 
osition, which requires some unknown truth to be investigated. 

Art. 906. In the preceding questions in interest, five 
terms or things have been mentioned; viz. the Interest, 
Amount, Rate per cent., Time, and Principal. The investiga- 
tion of these involves five problems: I. to find the interest; 
11. to find the amount ; III. to find the rate per cent. ; IV. to 
find the time ; V. to find the principal. 

With one exception, any three of the preceding terms being 
given, a fowrth may be found by the rules deduced from the 
solution of the problems. But if the rate per cent., time, and 
amount are given, an additional rule is necessary to find the 
principal, which will form a sixth problem ; but from its con- 
nection with Discount^ its solution will be deferred until that 
subject is considered. 

The Problems I. and II. have already been examined, and 
we now proceed to an examination of those remaining. 

Art. 307* Problem III. To find the rate per cent, the 
principal, interest, and time being given. 

Ex. 1. The interest of $300 for 2 years is $48; what is 
the rate per cent. } Ans. 8 per cent 

opBKATioN. "VVe find the interest on 

$ 3 the principal for 2 yeais 

.02 ^^ ^ pef cent., and divide 

the given interest by it. 

$ 6.00) 4 8.0 (8 per cent Since the interest of 
4 8.0 $ 1 at 1 per cent for 3 
-- years is 2 cents, the in- 
terest of $ 300 will be 300 times as much, equal to $ 6. Now if $6 
is 1 per cent., $ 48 will be as many per cent, as $ 6 is contained times 
in $ 48, which gives 8 per cent, for the answer. . 

Rule. — Divide the given interest by the interest of the given sum a 
1 per cent, for the given time, and the quotient will be the rate per cent 
required, 

QuESTioifs. — Art. 205. What is a problem in arithmetic ? — Art 206. How 
many terms or things have been given in the preceding questions in interest T 
Name them. What does an investigation of these terms involve ? Name 
them. How many terms are given in each problem in order to find a fourth T 
What two problems have been examined f— Art 207. What is Problem III.T 
Explain the operation. What is the rule for finding the rate per cent, the 
principal; interest, and time being given f 
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Examples for Practice. 

2. The interest of $250 for 1 year, 3 months, is 828.125; 
what is the rate per cent, ? Ans. 9 per cent. 

3. If I pay 9 8.82 for the use of 8 72 for 1 year, 9 months, 
what is the rate per cent. ? Ans. 7 per cent. 

4. A note of $ 500, being on interest 2 years, 6 months, 
amounted to $ 550 ; what was the rate per cent. ? 

Ans. 4 per cent. 

Art. 308. Problem IV. To find the time, the principal, 
interest, and rate per cent, being given. 

Ex. 1. For how long a time must $ 300 be on interest at 
6 per cent, to gain 9 36 ? Ans. 2 years. 

OPBRATION * 

$ 3 We find the interest on the 

,Q 5 given principal for 1 year, by 

which we divide the given in- 



8 1 8.0 0) 3 6.0 (2 years. terest. 

3 6.0 Since the interest of $ 1 for 

1 year is 6 cents, the interest 

of $ 300 will be 300 times as much, equal to $ 18. Now, if it re- 
quire 1 year for the given principal to gain $ 18, it will require as 
many years to gain $36 as $ 18 is contained times in $36. Thus, 
$ 36 -&- $ 18 = 2 years for the answer. 

Rule. — Divide the given interest by the interest of the given prin- 
cipal for 1 yeoTy and the quotient is the time. 

Examples for Practice. 

2. If the interest of 6 140 at. 6 per cent is 8 42, for how 
long a time was it on interest ? Ans. 5 years. 

3. How long a time must $ 165 be on interest at 6 per cent, 
to gain $ 14..65 } Ans. 1 year, 6 months. 

4. How long must 8 98 be on interest at 8 per cent, to gain 
$ 25.48 ? Ans. 3 years, 3 months. 

5. A note of $ 680 being on interest at 4 per cent, amounted 
to $ 727.60 ; how long was it on interest } 

Ans. 1 year, 9 months. 



QuxsTioirs. — Art. S08. What is Problem IV. T Explain the operatioo. 
What is the rale for finding the time, the principal, intereat, and rate per 
eent. being given T 
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Art. 309. Problem V. To find the principal^ the interest, 
tune, and rate per cent, being given. 

Ex. 1. What principal at 6 per cent, will gain $ 36 in 2 
years ? Ans. 9 300. 

opBRATioH. We find the interest of $ 1 for 

.06 int. of *1 for ly. g years, by which we divide the 

2 given interest. 

T2)3 6.0 0($ 3 principal. ^'1^, it requires 2 yeare for a 
' ^ '^ '^ principal of $ 1 to gain 12 cents, 

it will require a principal of as many dollars to gain $ 36 as 12 cents 
are contained times in $ 36. Thus, $ 36.00 -r- .12 =s $ 300 for the 
answer. 

Rule. — Divide the given interest or amount ly the interest or 
amount of %\ for the given rate and time^ and the quotient is the 
principal, 

EZAKPLES FOR PRACTICE. 

2. What principal will gain $ 24.225 in 4 years, 3 months, 
at 6 per cent. ? Ans. $ 95. 

3. What principal will gain 85.11 in 3 years, 6 months, at 
8 per cent. ? Ans. 9 18.25. 

4. The interest on a certain note at 9 per cent, in 1 year and 
8 months amounted to $ 42 ; what was the full amount of the 
note ? Ans. 9 280. 



§ XXIV. COMPOUND INTEREST. 

Art. 310* Compound Interest is interest on the principal 
and interest, when the interest is not paid at the end of the 
year, or when it becomes due. 

The law specifies, that the borrower of money shall pay the 
lender a certain sum for the use of $ 100 for a year. Now, if 
he does not pay this sum at the end of the year, it is no more 
than just that he should pay interest for the use of it as long as 
he shall keep it in his possession. The computation of com- 
pound interest is based upon this principle. 

Questions. — Art. S09. What is Problem V. T Explain the operation. 
What is the rule for finding the principal, the interest, time, and rate per cent 
being given t — Art 210. What is compound interest 7 On what principle is 
it based t 
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Art. 911, To find the compound interest of any sum of 
money at any rate per cent, for any given time. 

Ex. 1. What is the compound interest of 8 500 for 3 years, 
7 months, and 12 days, at 6 per cent. ? Ans. $ 117.54,1. 

OPBKAnON. 

Principal, 05 

interest of 8 1 for 1 year, . .0 6 

Interest for 1st year, 3 0.0 

500 



Amount for 1st year, 5 3 0.0 

.06 

Interest for 2d year, 3 1 .8 

5 3 0.0 

Amount for 2d year, 5 6 1.8 

.0 6 

Interest for 3d year, 3 3.7 8 

5 6 1.8 * 

Amount for 3d year, , 5 9 5.5 8 

Interest of $ 1 for 7mo. 12da., .0 3 7 

4168556 
1786524 

Interest for 7mo. 12da., 2 2.0 3 3 7 9 6 

5 9 5.5 08 

Amountfor3y.7mo.12da., 617.54179 6 
Principal subtracted, 5 00 

Compound interest, $ 1 1 7.5 4,1 7 9 6 

We first multiply the principal by the interest of $ 1 for 1 year, 
and add the interest thus found to the principal for the amount, or new 
principal. We then find the interest on this amount for I year, and 
proceed as before ; and so also with the third year. For the months 
and days we find the interest on the amount for the last year, and, 
adding it as before, we subtract the original principal from the last 
amount for the answer. 

Rule. — Find the interest of the given sum far one yeor^ and add ii 
to the principal; then find the amount of this amount for the next year ; 
and so continue^ until the time of settlement* If there are months and 
days m the given time^ find the amount for them on the amount for the 
last year. Subtract the principal from the last amount^ and the remahir 
deris the compound interest. 

QuKSTioirSr — Art. 211. Explain the operation in computing compound in- 
tOTMt. What is the rale f 
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NoTB. — ). Ifth«mter«stu tobe paid ■emiannually, quarterly, montk- 
It, or daily, it must be computed for the half-year, quarter^year, month, or 
oay, and added to the principal, and then the interest computed on this, 
and each succeeding amount thus obtained, up to the time of settlement 

2. When partial payments have been made on notes at compound in 
tereit, the same rule is adopted as given in Art. 204. ' 

Examples for Practice. 

2. What is the compound interest of 8*761.75 for 4 years ." 

Ans. 9 199.94,1. 

3. What is the amount of 8 67.25 for 3 years, at compound 
interest ? Ans. 9 80.09,5. 

4. What is the amount of 8 78.69 for 5 years at 7 per cent ? 

Ans. 9 1 10.36,4. 

5. What is the amount of 9 128 for 3 years, 5 months, and 
18 days, at compound interest? Ans. 9 156.71,7. 

6. What is the compound interest of $76.18 for 2 years, 8 
months, 9 days ? ^ Ans. 9 12.96,7. 

Art. ftl9m There is a more expeditious method of com- 
puting compound interest than the preceding, by means of the 
following 

TABLE, 

Showikig the amount of ^1, or £1, for any number of yean not exceed- 
ing 20, at 3, 4, 5, 6, and 7 per cent., compound interest. 



Yean. 
1 


3 per cant. 


4 per cent. 


6 per cent. 


6 per cent. 
1.060000 


7 per cant. 


Yean. 


1.030000 


1.040000 


1.050000 


1.070000 


1 


8 


1.060900 


1.181600 


1.102500 


1.123600 


1.144900 


2 


3 


1.092727 


1.124864 


1.157625 


1.191016 


li225043 


3 


4 


1125508 


1.169858 


1.215506 


1262476 


1.310795 


4 


5 


1.159274 


1.216652 


1.276281 


1.3:«225 


1.408562 


5 


6 


1.194052 


1.265319 


l.340d95 


1.418519 


1.500730 


6 


7 


1.229873 


1.315931 


1.407100 


1.503630 


1.605781 


7 


8 


1.266770 


1.368569 


1477455 


1.593848 


1.718186 


8 


9 


1.304773 


1.423311 


1^1328 


1.689478 


1.838459 


9 


10 


1.343916 


1.480284 


14J28894 


1.790847 


1.967151 


10 


11 


1.384233 


1.539454 


1.710339 


1896298 


2.104852 


11 


13 


1 425760 


1.601032 


1796856 


2.012196 


2.252191 


12 


13 


1.468533 


1.665073 


1.885649 


2.132928 


2.409645 


13 


14 


1.512589 


1.731676 


1.979931 


2.260903 


2.578534 


14 


15 


1.557967 


1.800943 


2.078928 


2.396558 


2,7500:12 


15 


^S 


1.604706 


1.872981 


2.182874 


2.540351 


' 2.952164 


16 


1? 


1.652847 


1.947900 


2.292018 


2.692772 


3.158815 


17 


16 


1.702433 


2.025816 


2.406619 


2.R54339 


3.379932 


18 


19 


1.753506 


2.106849 


2.526950 


3.025599 


3.616528 


19 


20 


1806111 


2191123 


2.653297 

1 


3J207135 


3.869685 


20 



Questions. — If the interest is to be paid semianuallj, quarterW, &c.» how 
is it computed f How, when partial payments have been made 7— Art. til 
Explain toe method of computing compound interest by means of the table. 
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Ex. 1. What is the interest of $ 240 for 6 years, 4 months, 
and 6 days, at 6 per cent. ? Ans. 9 107.59,3. 

OPBKATION. 

Amount of 1 for 6 years, 1.4 1 8 5 1 9 
Principal, 240 

56740760 
2837038 

Amount of principal for 6 years, 3 4 0.4 4 4 5 6 
Interest of $ 1 for 4mo. 6da., . .0 2 1 

34044456 
68088912 

Interest of amount for 4mo. 6da., 7. 14933576 
Amount added, 3 4 0.4 4 4 5 6 

Amount for 6y. 4mo. 6da., 34 7.5 9389576 

Principal subtracted, 2 40 

Interest for given time, $ 1 7.5 9,3 8 9 5 7 6 

We find the amount of $ 1 for 6 years in the table, and multiply it 
by the principal, and obtain the amount for 6 years. We then find 
the interest on this amount for the 4 months and 6 days, and add it 
to the first amount, and firom this sum subtract the principal for the 
answer. 

Rule. — Multiply the amount of %1 for the given rate and time, as 
found in the table, hy the principal, and the product is the amount. 
Subtract the prijidpal from the amount, and the remainder is the com^ 
pound, interest. If tJiere are months and days, proceed as in thefore^ 
goin^ rule. 

Examples for Practice. 

2. What is the interest of $ 884 for 7 years, at 4 per cent. ? 

Ans. $ 279.28,3. 

3. What is the interest of $ 721 for 9 years, at 5 per cent. ? 

Ans. $ 397.50,7. 
4 What is the amount of 9 960 for 12 years, 6 months, at 
3 per cent. ? Ans. $ 1389.26. 

5. What is the amount of $ 25.50 for 20 years, 2 months, 
and 12 days, at 7 per cent. ? Ans. $ 100.05,8. 

6. What is the amount of 8 12 for 6 months, the interest to 
be added each month .? Ans. $ 12.36,4+. 

7. What is the amount of $ 100 for 6 days, the interest to 
be added daily ? Ans. $ 100.10,004. 

QoxBTioN. -^ What is the rule ? 

19 
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§XXV. DISCOUNT. 

• 

Art. 313» Discount is an allowance or deduction, ac- 
cording to the rate per cent., made for the payment of money 
before it becomes due. 

The present worth of any sum is the principal which, being 
put at interest, will amount to the given sum in the time for 
which the discount is made. Thus, 8 100 is the present worth 
of 8 106 due one year hence at 6 per cent. ; for $ 100 at 6 
per cent, will amount to 1 106 in this time ; and $ 6 is the dis- 
count 

Art. 314* The interest or percentage of any sum cannot 
properly be taken for the discount ; for we see from the pre- 
ceding illustration, that the interest for one year is the frac- 
tional part of the sum at interest, denoted by the rate per cent 
for the numerator, and $ 100 for the denominator ; and the 
discount for one year is the fractional part of the sum on 
which discount is to be made, denoted by the rate per cent 
for the numerator, and the amount of $ 100 for the denom- 
inator. Thus, if the rate per cent, of interest is 6, the interest 
for one year is -j^^ of the sum at interest; but if the rate 
per cent, of discount is 6, the discount for one year is y^ of 
the sum on which discount is made. 

Art. ftlS. In discount, the rate per cent., time, and the 
sum on which the discount is made, are given to find the pres* 
erU worth. These terms correspond precisely to Problem VI. 
in interest, in which the time, rate per cent., and amount are 
given to find the principal, (Art. 206.) 

Art. 3 16. To find the present worth and the discount on 
any sum, at any rate per cent., for any given time. 

Ex. 1. What is the present worth of $25.44 due one year 
hence, discounting at 6 per cent. ? What is the discount ? 

Ans. $ 24 present worth ; 9 1.44 discount 

Questions. — Art. 213. What is discount T What is the present worth of 
any sum of money 7 How illustrated ? — Art 214. Are interest and discount the 
same T Explain the difference. Which is the greater, the interest or discoant 
on any sum, for a given time ? — Art. 215. What terms are given in discount, 
and what is required ? To what do these correspond in interest 7 
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OPBBATIOir. 

Amount of • 1, 1.0 6) 2 5.4 4 (9 2 4 present worth. 

212 

42 4 $2 5.4 4 sum or amount. 
424 24.00 present worth. 

$ 1.4 4 discount. 

We find the amount of $ 1 for the given time, by which we divide 
the given sum and obtain the present worth. Then, subtracting the 
present worth from the given sum, we obtain the discount. 

Since the present worth of $ 1.06 due one year hence, at 6 per 
cent, is $ 1, it is evident the present worth of $ 25.44 is as many dol- 
lars as $1.06 is contained times in $25.44. $25.44-r- $1.06» 
$24. Hence the fo^owing 

Rule. — Find ihe amourU of $1 for the given time and rate per 
cent,, by which divide the given sum, and the quotient is the present 
worth. Subtract the present worth from the given sum, and the remain- 
der is the discount. 

Note. — The discount may be found directly by making the interest 
of $ 1 for the siven rate and time the numerator of a fraction, and the 
amount of $ 1 ror the given rate and time the denominator^ and then mul* 
tiplying the given sum by this fraction. 

Examples for Practice. 

2. What is the present worth of $ 152.64, due one year 
hence ? Ans. $ 144. 

3. What is the present worth of 8477.71, due four years 
hence ? Ans. $ 385.25. 

4. What is the discount of 8 172.86, due 3 years, 4 months, 
hence ? Ans. $28.81. 

5. What is the discount of 8 800, due 3 years, 7 months, and 
18 days hence ? Ans. $ 143.18,6. 

6. Samuel Heath has given his note for $ 375.75, dated Oct. 
4, 1842, payable to John Smith, or order, Jan. 1, 1844 ; what 
is the real value of the note at the time given ? 

Ans. 8 349.69,7. 

7. Bought a chaise and harness of Isaac Morse, for $ 125.75, 
for which I gave him my note, dated Oct. 5, 1842, to be paid 
in six months ; what is the present value of the note, Jan. 1, 
1843 ? Ans. $ 123.81. 

QoESTioNs. — Art. 216. Explain the operation for finding the present worth 
and discount. Give the reason of the operation. What is the role t What 
other method is given T 
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^XXVI. BANK DISCOUNT. 

Art. dl7« Bank Discoitnt is the simple interest of a note, 
draft, or bill of exchange, deducted fronkit in advance, or be- 
fore it becomes due. 

The interest is computed, not only for the specified time, but 
also for three days additional, called days of grace. Thus, if a 
note is given at the bank for 60 days, the interest, which is 
called the, discount, is computed for 63 days ; and if the note 
is paid wiUiin this time, the debtor complies with the require-. 
ments of the law. 

The legal rate of discount is usually the same as the legal 
rate of interest ; and the difference between hank discount and 
true discount is the same as the difference between interest 
and true discount. 

A note is said to be discounted at a bank, when it is received 
as security for the money that is paid for it, after deducting the 
interest for the time it was given. The sum paid is called the 
avails or present worth of the note. 

Art. 318* To find the present worth and the bank discount 
of any note or sum of money for any rate per cent, and lime. 

Ex. 1. What is the bank discount on 8842 for 90 days, at 
6 per cent. ? What is the present worth ? 

Ans. $ 13.05,1 discount; $828.94,9 present worth. 

OPSRATION. 

Sum discounted, $842 $84 2.0 00 

Interest of $ 1, .0155 1 3.0 5 1 

42 10 $ 8 2 8.9 4,9 present worth. 

4210 

842 



Bank discount, $ 1 3.0 5,1 

We find the interest of $ 1 for 93 days, by which we multiply the 
sum discounted, and the product is the discount. We then subtract 
the discount from the given sum, and obtain the present worUi. 

Questions. — Art. 217. What is bank discount 7 When is it paid ? Is in> 
terest computed for more than the specified time ? What are these three ad- 
ditional days called ? How will you illustrate this ? When must a note be 
f»aid, that is given for sixty days, and still comply with the requirements of the 
aw ? What is the legal rale of discount ? What is the difference between 
bank discount and true discount ? When is a note said to be discounted at a 
bank? What is the sum paid for it called 7 — Art. 218. Explain the operation 
for finding the bank discount on any sum. 
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RuLS. — 1. Find the interest on the note, or sum discounted^ for the 
given rate and time^ including three days of grace, and this interest 
ts the discount, 

2. Subttact the discount from the note or sum discounted, and the re- 
mainder is the present worth. 

Examples for Practice. 

2. What is the bank discount on $ 478 for 60 days ? 

Ans. $ 5.01,9. 

3. What is the bank discount on $ 780 for 30 days ? 

Ans. 9 4.29. 

4. What is the bank discount on $ 1728 for 90 days ? 

Ans. • 26.78,4. . 

5. How much money should be received on a note of 
9 1,000, payable in 4 months, discounted at a bank where the 
interest is 6 per cent. ? Ans. • 979.50. 

6. What sum must a bank pay for a note of $ 875.35, paya- 
ble in 7 months and 15 days, discounting at 7 per cent. ? 

Ans. $ 836.54,2. 

7. What are->the avails of a note of 9 596.24, payable in 8 
months and 9^days, discounted at a bank at 8 per cent. ? 

Ans. $ 562.85. 

8. What is the bank discount of a draft of • 1350.50, paya- 
ble in 1 year, 4 months, at 5 per cent. ? Ans. $ 90.59,6. 

Art. 319* To find the amount for which a note must 
be given at a bank, to obtain a specified sum for any given 
time. 

Ex. 1. For what amount must a note be given, payable in 
90 days, to obtain $500 from a bank, discounting at 6 per 
cent. ? Ans. 9 507.87,2. 

opntAnoM. We subtract the interest of 

^$ 1.0 $ 1 for 93 days, at 6 per cent., 

Int. of $ 1 for 93da., - .0155 horn $ 1, and divide the gv/en 

Present worth of $ 1, :98T5 sum by the remainder, for the 

answer 
• 500 -^ .9845 = 9 507.87,2. Since $ 0.9845 requires $ 1 

principal for the ^ven time, 
$ 500 will require as many dollars principal as $ 0.9845 is contained 
times in $500; and $500-f- $0.9845== $507.87,2. Hence the 

Questions. — What it the rule 7 — Art. 219. Explain the operation for find- 
ing the amount for which a note must be given at a bank to obtain a specified 
nam for a given time. 

19* 
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Rule. — Divide the given sum by the present worth of %\ for the 
given time and rate per cent, of bank discount, including three da^ 
qf grace, and the qtu>tient will be the answer required. 

Examples for Practice. 

2. For what sum must I give my note at a bank, payable in 
4 months, at 6 per cent, discount, to obtain $ 300 ? 

Ans. $ 306.27,8. 

3. A merchant sold a quantity of lumber, and received a 
note payable in 6 months ; he had his note discounted at a 
bank, at 6 per cent., and received $4572.40. What was the 
amount of his note ? Ans. 9 4716.24,5. 

4. A. gentleman wishes to take $ 1000 from the bank ; for 
what sum must he give his note, payable in 5 months, at 6 per 
cent, discount ? Ans. $ 1026.16.7 

5. The avails of a note, discounted at the bank for 8 months 
at 7^ per cent., were 9 483.56 ; what was the face of the note } 

Ans. $ 509.34,5. 



§ XXVII. COMMISSION AND BROKERAGE. 

Art. J230. Commission is the percentage paid to commis- 
sion merchants and agents for buying and selling goods and 
transacting other business. 

Brokerage is the percentage paid to brokers for making ex- 
changes of money, negotiating diflerent kinds of bills of cre4it, 
and transacting other business. 

The rate per cent, of commission or brokerage is not regu- 
lated by law, but varies in different places, and with the nature 
of the business transacted. 

Commission and brokerage are computed in the same manner. 

Art. 3S1« To find the commission or brokerage on any 
sum of money. 

Ex. 1. A commission merchant sells goods to the amount of 
$ 879 ; what is his commission, at 3 per cent. ? 

Ans. $26.37. 

Questions. — What is the rule? — Art. 220. What is commission 7 What 
is brokerage 7 How is the rate per cent, regulated f How are commission 
and brokerage computed 7 
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Since commission is a percentage on the given sum, the 
commission on $ 879 at 3 per cent, will be 9 B79 X .03 = 
$26.37. 

Rule. — Find the percentage on the given sum at the given rate per 
cent,y and the result is the commission or brokerage. (Art 194.) 

EXAMFLBS FOR PRACTICE. 

2. What \b the commission on the sale of a quantity of cot- 
ton goods valued at $ 5678, at 3 per cent. ? Ans. $170.34. 

3. A broker sells goods to the amount of $ 7896, at 2 per 
cent ; what is his commission } Ans. $157.92. 

4. My agent in Lowell has purchased goods for me to the 
amount of $1728 ; what is his commission, at Ij- per cent. ? 

Ans. 9 25.92. 

5. My factor advises me, that he has purchased, on my ac- 
count, 97 bales of cloth at $15.50 per bale ; what is his com- 
mission, at 2j- per cent ? Ans. $ 37.58,7. 

G. My agent at New Orleans informs me, that he has dis- 
posed of 500 barrels of flour at $ 6.50 per barrel, 88 barrels of 
apples at $ 2.75 per barrel, and 56c wt. of cheese at $ 10.60 
per cwt. ; what is his commission, at 3J per cent. ? 

Ans. $153.21. 

7. A broker negotiates a bill of exchange of $ 2500 at j- per 
cent, commission ; what is his commission ? Ans. $12.50. 

8. A broker in New York exchanged $ 46256 on the Canal 
Bank, Portland, at i per cent. ; what did he receive for his 
trouble ? Ans. 9 57.82. 

Art. 323« To find the commission or brokerage on any 
sum of money, when it is to be deducted from the given sum. 

Ex. 1. A merchant in Cincinnati sends $1500 to a commis- 
sion merchant in Boston, with instructions to lay it out in goods, 
aAer deducting his commission of 2^ per cent ; what is hia 
commission? Ans. $36.58,6. 

Since the agent cannot justly receive a commission on the 
money he reserves to himself, but only on the amount actually 
expended for the goods, his commission will be the same as the 
discount on the given sum at the given rate per cent. Hence 
the following 

Questions. — Art 221. What is the rule t — Art 222. How do you find 
the commission or brokerage on any sum when it is to be deducted from the 
given sum 7 Give the reason for the operation. 
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Rule. — Find the discount on the given mm^ at the given rate ftr 
eent,f and the result is the commission. (Art. 216.) 

Examples for Practice. 

2. A town agent has $ 2000 to invest in bank stock, after 
deducting bis commission of 1^ per cent. ; wbat will be his 
commission, and what the sum invested ? 

Ans. $29.55,7 commission ; 81970.44,3 sum invested. 

3. A shoe-dealer sends $ 5256 to his agent in Boston, which 
he wishes him to lay out for shoes, reserving his commission of 
3 per cent. ; what Is his commission } Ans. 8153.08,8. 

4. A broker expends $ 3865.94 for merchandise, afler de- 
ducting his commission of 4 per cent. ; what was his -commis- 
sion, and what sum did he expend } 

Ans. 8148.69 commission; 8 3717.25 sum expended. 

5. I have sent to my agent at Buffalo, N. Y., $ 10000, which I 
wish him to expend for flour, afler deducting his commission of 
3^ per cent. ; what will be his commission, and also the value 
of the flour purchased } 

Ans. 8 314.76-}-commission ; 8 9685.23-1- value of flour. 



§ XXVIIL STOCKS. 

Art. 333* Stock is a general name given to government 
funds, and to the capital of incorporated institutions, such as 
banks, railroad companies, &c. Stocks are usually divided 
into equal shares, the market value of which is often variable. 

When stocks sell for their original value, they are said to be 
at par ; when for more than their original value, ahove par^ or in 
advance ; when for less than their original value, helow par^ or 
at a discount. 

The premium or advance, and the discount on stocks, are 
generally computed at a certain per cent on tho original value 
of the shares. 

Questions. — What is the rule? — Art. 223. What is stock f How are 
stocks divided 7 Is their Talue aniform? When is stock said to be at parf 
When at an advance 7 When at a discount 7 How are premiums and the dis- 
count on stocks computed 7 What is the rule 7 What is the premium or dis- 
count 7 
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Art. 334* To find the value of stocks, when at an advance 
or at a discount. 

Ex. 1. What is the value of $ 2150 railroad stock, at 7 per 
cent advance ^ Ans. $ 2300.50. 

OPBBATXON. 

$ 2150 X .07 = $ 150.50 ; 
$ 2150 + 9 150.50 = 9 2300.50. 

2. What is the value of $ 975 hank stock, at 5 per cent, dis- 
count ? Ans. 9 926.25. 

OPERATION. 

$ 975 X -05 = #48.75 ; $ 975 — 48.75 = 9 926.25. 

Rule. — Find tlie percentage on the given sum, and add or subtract^ 
according as the stock is at an advance or at a discount, (Art. 194.) 

NoTX. — The percentage Is the premium or diBCOunt. 

Examples for Psactice. 

3. What must he given for 10 shares in the Boston and 
Maine Railroad, at 15 per cent advance, the shares being 
9 100 each ? Ans. • 1 150. 

4. What must be given for 75 shares in the Lowell Rail- 
road, at 25 per cent advance, the original shares being $ 100 
each ? Ans. 9 9375. 

5. What is the purchase of 9 8979 bank stock, at 12 per cent 
advance? Ans. $10056.48. 

6. What is the purchase of $1789 bank stock, at 9 per cent, 
below par ? Ans. $1627.99. 

7. A stockholder in the Boston and Maine Railroad sells his 
right of purchase on 5 shares of $100 each at 12 per cent ad- 
vance ; what is the premium ? Ans. $ 60. 

8. What is the value of 20 shares canal stock, at 12^ per 
cent, discount, the original shares being $100 each ? 

Ans. $1750. 

9. What is the value of 15 shares in the Livingston County 
Bank, at 8^ per cent, advance, the original shares being $ 100 
each ? Ans. $1623.75. 

10. Bought 87 shares in a certain corporation, at 12 per cent, 
below par, and sold the same at 19 j- per cent, above par; 
what sum did J gain, the original shares being $ 175 each ? 

Ans. $ 4795.87^. 
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§ XXIX. INSURANCE. 

Art. 39S« Insurance is a security obtained by paying a 
certain sum for protection against such losses of property or of 
life as are specified in. the policy. 

Premium is the amount of percentage paid on the property 
insured for one year, or any specified time. 

As a security against fraud, property is not usually insured 
for its whole value, nor is the insurer or underwriter bound to 
indemnify the insured for a loss more than is specified in the 
policy. 

Art. SSO* To find the premium on any amount of prop- 
erty insured. 

Ex. 1. What is the premium on $ 485 at 2 per cent ? 

Ans. • 9.70. 

OPERATION. 

8485 X .02 = 89.70. 

RuLK. — jFVTuf the percentage an the given suan^ and the result is the 
fremium, (Art 194.) 

Examples for Practice. 

2. What is the premium on $ 868 at 12 per cent ? 

Ans. 8104.16. 

3. What is the premium on 81728 at 15 per cent. ? 

Ans. 8 259.20. 

4. A house, valued at 8 3500, is insured at If per cent ; 
what is the premium } Ans. 8 61.25. 

5. A vessel and cargo, valued at 8 35000, are insured at 3} 
per cent ; now, if this vessel should be destroyed, what will be 
the actual loss to the insurance company ? 

Ans. 8 33687.50. 

6. A cotton factory and its machinery, valued at 8 75000, are 
insured at 2^ per cent. ; what is the yearly premium ? and if 
it should be destroyed, what loss would the insurance company 
sustain ? Ans. 81875 premium ; 873125 loss. 



QuKSTioNS. — Art. 2S5. What is insurance 7 What is a policy T What is 
the premium ? Is property usually insured for its whole value T Is the insurer 
bound to make up for a loss more than is specified in the policy t — Art. 2S6. 
What is the rule ror finding the premium on any amount of property inauradf 
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§XXX. DUTIES. 

Aet. 327« Duties are taxes imposed by government on 
imported goods. 

Duties are either specifiCt or ad valorem, 

A specific duty is a certain smn paid on a ton, hundred 
weight, yard, gallon, &c. 

An ad valorem duty is a certain per cent, paid on the actual 
cost of the goods in the country from which itiey are imported. 

Dra^ is an allowance for wastes made in the weight of 
goods. 

Tare is an allowance made for the weight of the cask, box, 
Scc.f containing the commodity. 

Leakage is an allowance of 2 per cent., for waste, made on 
liquors. 

(rross weigkt is the weight of liie commodity together with 
the cask, box, bag, &c., containing it 

Net toeight is what remains after all allowances have been 
made. 

Allowance foe Deaft. 

lb. ]b 

On 112 1 
Above 112 and not exceeding 234 2 

" 224 " " 336 3 

" 336 " « 1120 4 

« 1120 «« " 2016 7 

«« 2016 9 

Note. •— It is not customary to mention in the question, either the draft 
or the leakage, since it is always the same, and must be deducted firom 
each box, iMg, or cask, before the other allowances, named in the question, 
are made. 

Aet. 338* To find the specific duty on goods or merchan- 
dise. 

Ex. 1. What is the duty on 1 hogshead of sugar, weighing 
12761b. gross, at 2^ cents per pound ; tare 12 per cent ? 

Ans. $27.92,5. 

duxsTiONs. — Art. 227. What are duties 7 What is a specific duty 7 What 
is an ad valorsm dntf 7 What is draft 7 What is tare 7 What is leakage 7 
What is gross weight 7 What Is net weight 7 
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OPSRATION. 

Gross weight, 12761b. 
Draft deducted, 7 lb. 

12691b. 
12 per ct of 12691b. tare, 1 5 2 lb. 

Net weight, 1 1 1 7 lb. X .02J=$ 27.92,5, duty. 

Rule. — Deduct aU allowances to be made from the given quanixtn^ 
and multiply the remainder by the duty on a unit of the given qtusntityf 
and the product wiU be the duty required, 

NoTX. — In reckoning allowance for tare or leakage, a fraction eqnal to, 
or greater than, one hatfl is reckoned 1 ; when less, it is omitted. 

Examples fob Pbagticb. 

2. What is the duty on 144 casks of nails, each weighing 
6601b., at 3 cents per pound ; tare 8 per cent. ? Ans. $ 221 1.84. 

3. Required the duty on 760 bags of cof!ee, each weighing 
3681b., at 2 cents per pound; tare 12 per cent. 

Ans. $4864. 

4. What is the duty on 4 pipes of Lisbon wine, gross gauge 
as follows : No. 1, 187 g^ons ; No. 2, 196 gallons ; No. 3, 216 
gallons ; No. 4, 150 gallons ; the actual wants or quantity 
necessary to fill each pipe 5 gallons, and the duty at 25 cents 
per gallon ? Ans. $ 178.50. 

Abt. 339« To find the ad valor^n duty on goods or mer- 
chandise. 

Ex. 1. At 25 per cent., what is the ad valorem duty on 165 
yards of broadcloth, at $ 5 per yard ? Ans. S 206.25. 

OPBRATION. * 

165XS5=S825; $825x .25=$206.25, duty. 

Rule. — Find the per centage on the cost of the goods , and the result 
is the ad valorem duiy^ (Art. 194.) 

Examples FOR Practice. 

2. What is the duty on 17281b. of copper sheathing, in- 
voiced at $ 3200, at 20 per cent, ad valorem ? Ans. f 640. 

3. What is the net weight pf one ton of Russia iron, and 
also the duty at 30 per cent., ad valorem ; the cost of the iron 
being 4 cents per lb. ? Ans. 22311b. net; $ 26.77,2. duty. 

Questions. ~ Art. 228. What is the rale for finding the specific duty on 
goods 7 — Art. 229. What is the rule for finding the ad talorem duty 7 
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4 What is the net weight of 169Slb. of lead, and abo the 
duty at 20 per cent ad valorem ; the value of the lead being 6 
cents per pound? Ans. 16911b. net weight; 9 16.91 duty. 

5. What is the duty on 10 hogsheads of molasses, each 
hogshead gauging 150 gallons gross, the actual wants being 5 
gallons to each hogshead, and the cost of the molasses 25 cents 
per gallon ; duty 20 per cent, ad valorem ? 

Ans. $ 71. duty. 

6. What are the net weight and duty, at 30 per cent, ad va- 
lorem, on 13 boxes of sugar, weighing gross 450 pounds each ; 
tare 15 per cent., and the cost of the su^r being 8 cents per 
pound? Ans. 49271b., net wei^t; S 118.24 duty, 

7. What is the duty on an invoice of wooUen goods, which 
cost in Liverpool 1376 £ sterling, at 33 per cent, ad valorem, 
the pound sterling being $ 4.84 ? Ans. $ 2197.74,7. 



§XXXI. ASSESSMENT OF TAXES. 

Art. 930* A tax is a duty laid by government, for public 
purposes, on the property of the inhabitants of a town, county, 
or state, and also on the polls of the male citizens, liable by law 
to assessment. 

Note. — Poll is said to be a Saxon word, meaning head. In the cons^ 
tntion of Massachusetts, it means a male person who is liable to taxation. 

Taxes may be either direct or indirect. A direct tax is one 
imposed on tne income or property of an individual ; an indi- 
rect tax is one imposed on the articles for which the income or 
property is expended. 

Immovable property, such as lands, houses,. &c., is called 
real estate. All other property, such as money, notes, cattle, 
furniture, &c., is called personal property. 

The method of assessing town taxes is not precisely the 
same in all the states, yet the principle is virtually the same. 

The following is the law regulating taxation in Massachu- 
setts, (Revised Statutes, p. 79,) : — 

Questions. — Art. 230. What is a tax 7 What does poll mean, as derived 
from the Seixon? What does it mean in the constitution of Massachusetts? 
What Is a direct tax 7 What, an indirect tax 7 What is real estate 7 What 
is personal property? b the method of assessing taxes the same in all the 
states? 

20 
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'* The assessors shall assess upon the poUs, as nearly as the 
same can he conveniently done, one sixth part of the whole sum 
to he raised ; provided the whole poll tax assessed in any one 
year upon any individual for town and county purposes, except 
highway taxes, shall not exceed one doUar and fifty cents ; and 
the residue of said whole sum to he raised shall he apportioned 
upon property ;" that is, on the real and personal estate of in- 
dividuals which is taxahle. 

Art. SI31* To assess a town or other tax. 

Ex. 1. The tax to he assessed on a certain town is S 2200. 
The real estate of the town is valued at $60000, and the per- 
sonal property at 9 30000. There are 400 polls, each of which 
is taxed 1 1.00. What is the tax on $ 1.00 ? What is A's tax, 
whose real estate is valued at 9 2000, and his personal property 
at $ 1200, and who pays for 2 poUs ? 

OPBRATION. 

9 1.00 X 400 = $ 400, amount assessed on the polls. 

$ 2200 —$ 400=$ 1800, am't to he assessed on the property 

$ 60000 -{- $ 30000 = $ 90000, amount of taxahle property. 

$ 1800 ~- $ 90000 = $ 0.02, tax on $ 1.00. 

$ 2000 X .02=: $ 40, A's tax on real estate. 

$ 1200 X '02=: $ 24, A's tax on personal property. 

$ 1.00 X 2 = $ 2, A's tax on 2 polls. 

$ 40 -f $ 24 -f $ 2 = $ 66, amount of A's tax. 

Rule. — 1. Take an mverUory of aU the taxable property, real and 
personal, in the town or county, as the case requires, and edso the num- 
ber of polls liable to taxation. Multiply the sum assessed on each poll by 
the number of taxable polls in the town, and subtract this amount from 
the sum to be raised by the town, 

2. Divide this remainder by the whole valuation of the town, and the 
quotient will be the sum to be paid on $ 1 of each individuaPs realorper- 
sanal estate. Multiply each man^s property by this sum, and the product, 
with his poll tax added, is the amount of his tax. 

Examples foe Practice. 

2. The town of L. is taxed $ 3600. The real estate of the 
town is valued at $560,000, and the personal property at 
$ 152,500. There are 600 poUs, each of which is taxed $ 1.25. 
What is the per cent, or tax on $ 1.00 ? and what is B's tax, 

auESTioNfl.— What ia the law regctlating taxation in Massachnsetta?— 
Art. 231 . What ia the rule finr aaseaaing taxes 7 
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whose real estate is valued at S4100, and his personal proper- 
ty at S 1800, he paying for 4 polls ? 

Ans. $ .004, tax on $ 1 ; $ 28.60, B's tax. 

3. What is G's tax, who, living in the same town, pays for 
1 poll, and is worth $ 15800 ? Ans. S 64.45. 

4. What is D's tax, who pays for 3 polls, and whose real 
estate is valued at 9 40000, and his personal property at 9 23- 
600? Ans. $258.15. 



Aet. 339* The operation of assessing taxes may he facili- 
tated hy the use of a tahle, which can he easily made after 
having found the tax on $ 1. 

Ex. 1. A tax of 9 3900 is to be assessed on the town of P. 
The real estate is valued at $840000, and the personal property 
at $210000; and there are 500 polls, each of which is taxed 
$ 1.50. What is the assessment on $ 1.00 ? Ans. $ .003. 

Having found the tax on $ 1 to he $ .003, before proceeding 
to make the assessment on the inhabitants of the town, we find 
the tax on $ 2, $ 3, &c., and arrange the numbers as in the fol- 
lowing 

TABLE. 



$1 gives $.003 


$20 gives $.06 


$300 gives $ .90 | 


2 " .006 


30 « .09" 


400 * 


1.20 


3 « .009 


40 « .12 


500 * 


1.50 


4 " .012 


50 « .15 


600 « 


1.80 


5 " .015 


60 " .18 


700 * 


2.10 


6 " .018 


70 " .21 


800 * 


2.40 


7 " .021 


80 « .24 


900 « 


« 2.70 


8 " .024 


90 " .27 


1000 * 


3.00 


9 " .027 


100 " .30 


2000 « 


6.00 


10 " .030 


200 " .60 


3000 « 


9.00 



2. What is E's tax, by the above table, whose property, real 
and personal, is valued at $ 1860, and who pays 3 polls ? 

Ans. $10.08. 



OPXHATION. 



Tax on $1000 is $3.00 
800 " 2.40 
60 " .18 
3 polls « 4.50 






<( (C 



Valuation, $ 1 8 6 $ 1 0.0 8, Tax. 



We find the tax on $ 1000 
in the table, and then on 
$800, and then on $60, 
and to these sums add the 
tax on the 3 polls for the 
answer. 



UuEBTioNs. — Art. 232. How may the operation of assessing taxes be facil- 
itated 7 How ia the above table formed 7 
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3. What is F's tax, whose real estate is valaed at 96535, 
and his personal property at 1 3175 ; and who pays for 6 polls! 

Ans. $ 38.13. 

4 What is G's tax, who pays for 1 poll, and has property to 
the amount of $ 7480 ? Ans. $ 23.94. 

5. If H pays for 2 polls, and has property to the amount of 
$ 4790, what is his tax ? Ans. 9 17.37. 

6. M's real estate is valued at $9280, and his personal 
property at 9 3600, what is his tax, if he pays for 4 polls ? 

Ans. $ 44.64 



§XXXn. EQUATION OF PAYMENTS. 

Abt. 333* Equation of Payments is finding the average 
or mean time when the payment of several simis of money, due 
at difl^rent times, may all he made at once, without gala or 
loss either to the debtor or creditor. 

Abt. 334* To find the average or mean time of payment, 
when the several sums have the same date. 

Ex. 1. John Jones owes Samuel Gray $ 100 ; S 20 of which 
is to be paid in 2 months ; S 40 in 6 months ; S 30 in 8 months, 
and 9 10 in 12 months ; what is the average time for the pay- 
ment of the whole sum ? Ans. 6 mo. 12 da. 

OPBRATION. 

S20 X 2^ 40 It is evident that the interest of 

$40 X 6^240 $20 for 2 months is the same as 

$30X 8 = 240 ^® interest of $ 1 for 40 months ; 

ffilrt \y 10 ion "*d of $ 40 for 6 mo. the same aa 

1±Z ^ A^_££U of $1 for 240 mo.; and of $30 for 

$100 100)640(6 mo. 8 mo. the same as of $1 for 240 

5 Q Q mo. ; and of $ 10 for 12 mo. the 

same as of $ 1 for 120 mo. Hence 

4 the interest of all the sums to the 

3 times of their payment is the same 
as the interest of $ 1 for 40 -|- 240 



100)1200(12 da. +240 4* 120 = 640 mo. Nowif 
1200 $ 1 require 640 mo. to gain a cer- 

tain sum, $ 20 + $ 40 -|- $ 30 -4- 

$ 10s=s$ 100 will require only i^ of this time ; and 640 mo. -5- 100 

Questions. — Art. 233. What is equation of payments?— Art. 234. Why 
in the example, do we multiply the • 20 by 2 7 
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Ba6mo. 13 da., the ayerage or mean time for the payment of the 
whole. Hence the following 

RuLB. — Multiply each payment by the time before it is due, then di- 
vide the sum of the products by the sum of the payments, and theqaotient 
will be the true time required, 

NoTK 1. — This 18 the mle usually adopted hy merchants, hat it is not 
perfectly correct; for if I owe a man $ 200, $ 100 of which I was to pay 
down, and the other $ 100 in two years, the equated time for%e payment 
of both suns would be one year. It is evident, that, for deferring the 
payment of the first $ 100 for 1 year, I ought to pay the amount of $ 100 
for that time, which is $ 106; but for the other $ 100, which I pay a yeai 

before it is due, I ought to pay the present worth of $ 100, which is $ 94.33-|^t 
whereas, by equation of payments, I only pay $ 200. 

Note 2. — When a payment is to be maae down it has no product, but 
it must be added with the other payments in finding the average time. 

EXABCFLES FOR PRACTICE. 

2. John Smith owes a merchant, in Boston, 8 lOOiO, S 250 of 
which is to be paid in 4 months, $ 350 in 8 months, and the re- 
mainder in 12 months ; what is the average time for the pay- 
ment of the whole sum ? Ans; 8 mo. 18 da. 

3. A gentleman purchased a house and lot for $ 1560, | of 
which is to be paid m 3 months, -^ in 6 months, ^ in 8 months, 
and the remainder in 10 months ; what is the average time of 
payment ? Ans. 1^^ months. 

4. Samuel Church sold a farm for $ 4000 ; 9 1000 of which 
IS to be paid down, $ 1000 in one year, and the remainder in 2 
years ; but he afterwards agreed to take a note for the whole 
amount ; for what time must the note be given ? 

Ans. 15 months. 

5. A wholesale merchant in Boston sold a bill of merchan- 
dise, to the amount of $ 5000, to a retail merchant of Exeter, 
N. H. ; he is to pay J of the money down, ( of the remainder 
in 6 months, f of what then remains in 9 months, and the rest 
at the end of the year. If he wishes to pay the whole at once, 
what will be the average time of pajrment ? 

Ans. 6 mo. 27 da. 

Art. 33ff • To find the average or mean time of payment, 
when the several sums have difierent dates^ 

Ex. 1. Purchased of James Brown, at sundry times, and on 

QuKSTioNs. — What is the rule for emiation of payments 7 Is the mle per- 
fectly correct 7 Elxplain why it is not. When a payment is to be made down, 
what is to be done with it 7 

20* 
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Tarioos tenns of credit^ as by the statement annexed. YHieo 
is the mediuan time of payment ? 

Jan. 1» a bill amounting to $360, on 3 months' credit. 
Jan. 15, do. do. 186, on 4 months' credit. 

March 1, do. do. .450, on 4 months' credit. 

May 15, do. do, 300, on 3 months' credit 

Jmie 90, do, do. 500, on 5 months' credit. 

Ans. July 24th, or m 115 da. 

OPBAJLTIOir. 

Due April 1, S360 

Mayl5,tl86X 44= 81S4 
July l,$450x 91= 40950 
Aug. 15, $300X136= 40800 
Nov. 20, 8500 X233 = 116500 

1796 )206434(114|ff day9. 

1796 

2684 
1796 



8874 
7184 

1690 



We first find the time when each of the bills will become due. 
Then, since it will shorten the operation and bring the same result, 
we take the time when the first hill becomes due, instead of its date, for 
the period from which to compute the ayerag^ time. Now, since April 
1 is the period from which the ayerage time is computed, no time will 
be reckoned on the first bill, but the time for the payment of the sec- 
ond bill extends 44 days beyond April 1, and we multiply it by 44, 
Art. 234. Proceeding in the same manner with the remaining bills, 
we find the ayerage time of payment to be 114 days and a Action, 
from April 1, or on tbie 34th of July. 

Rule. — Find the time when each of the sums becomes due, and mid' 
tiply each sum by the number of days from the time of the earliest pay- 
ment to the payment of each sum respectroely. Then proceed as in the 
last rule, and the quotient wiU be the aoerage time required, in days, from 
the earliest payment. 

NoTX. — Nearly the same result may be obtained by recHoning the time 
in months. 



QuBSTioNs. — Art. 235. What is the rule for finding the ayerage time, when 
there are diflferent dates 1 By what other method can you obtiun nearly the 



same resalt? 



" 16, «* 


do. 


do. 


Feb. 11, " 


do. 


do. 


« 23, " 


do. 


do. 


Mar. 19, " 


do. 


do. 
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Examples for Practice, 

2. I have purchased several parcels of goods at sundry 
times, and on various terms of credit, as by the following state- 
ment. What is the average time for the payment of the 
whole ? 

Jan. 1, 1848, a biU amounting to $ 175.80, on 4 months' cr. 

96.46, on 90 days' " 

78.39, on 3 months' " 

49.63, on 60 days' " 

114.92, on 6 months' " 

Ans. May 31st, or in 45 da. 

3. Sold S. Dana several parcels of goods, at sundry times, 
and on various terms of credit, as by the following statement. 

Jan. 7, 1841, a bill amounting to 8375.60, on 4 months' cr. 

687.25, on 4 months' " 
568.50, on 6 months' " 
300.00, on 6 months' " 
675.75, on 9 months' " 
100.00, on 3 months' « 
What is the average time for the payment of all the bills ? 

Ans. Dec. 25, or in 232 da. 

4. The following is my account against G. M. Holbrook, and 
I wish to ascertain the average time of payment. 

Jan. ' 1, 1847, 97 yards of broadcloth, at 8 4.50, on 3 mos.' cr. 



April 18, " 


do. 


do. 


June 7, " 


do. 


do. 


Sept. 25, " 


do. 


do. 


Nov. 5, " 


do. 


do. 


Dec. 1, " 


do. 


do. 



18.50, on 60 days' " 

45.00, on 4 mos.' " 

12.00, on 30 days' " 

9.00, on 2 mos.' " 

6.50, on Imo.'s " 

15.00, on 90 days' «• 



Feb. 10, " 7 bales of cotton cloth. 
May 1, " 9 tons of iron, 
June 15, " 11 hhds. of molasses, 
July 5, " 8 doz. shovels, 
Sept. 25, " 14cwt. of sugar, 
Dec. 1, " 8 chests of tea, 

Ans. July 17, or in 107 da. 
5. The following is an account of my bills against J. Crow- 
ell: 

Jan. 1, 1844, a bill amounting to S300, on 6 months' credit 
June 1, " do. do. 500, on 5 months' 

Sept. 1, " do. do. 200, on 6 months' 

Feb. 1, 1845, do. do. 800, on 8 months' 

July 1, 1846, do. do. 400, on 9 months' 

Dec. 1, " do. do. 900, on 7 months' 

May 1, 1847, do. do. 100, on 3 months' 

What is the average time of payment on the above bills ? 

Ans. March 10, 1846, or in 20 mo. 9 da. 



cc 

(C 

ct 
cc 
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§ XXXffl. KATIO. , 

Abt. 396* Batio is the relation, in respect to magnitude 
or value, which one quantity or number has to another of the 
same kmd, or the quotient arising from the division of one 
nimiber by another. Thus, the ratio of 6 to 3 is 2. 

Of the two numbers necessary to form a ratio, the first is 
called the antecedent^ the last the amseguent. Thus, in the 
example given, 6 is the 4intecede7U and 3 the coTisequent. 

When there is but one antecedent and one consequent, the 
ratio is called a simple ratio. The antecedent and consequent 
are also called the tenns of the ratio. 

Akt. 337* A ratio may be expressed in two ways. The 
ratio of 6 to 3 may be expressed bv two dots between the terms, 
thus, 6:3; or in the form of a miction, by making the ante- 
cedent the numerator and the consequent the denomixiator, 
thus, f . 

The terms of a ratio must be of the same kind, or such as 
may be reduced to the same denomination, in order that they 
may have a ratio to each other. Thus, shillings have a ratio 
to shillings, and shillings to poimds, &;c. ; but shillings have 
not a ratio to gallons, nor poimds to days, because they are not 
commensurable. 

Art. 238* A ratio may be either direct or inverse, A 
direct ratio is when the antecedent is divided by the conse- 
quent ; an inverse ratio is when the consequent is divided by 
die antecedent. Thus, the direct ratio of 6 to 3 is f, and the 
inverse ratio of 6 to 3 is f, or |. 

The direct ratio of one quantity or number to another is 
found by dividing the number whose ratio is required, which is 
the antecedent, by the numher toith which it is compared, which 
is the consequent. The inverse ratio is found by reversing this 
process. 



Q,t7E8TioN8. — Art. 236. What is ratio ? How many numbers are neces 
saiy to form a ratio 7 What is the first called ? What tbe second 7 What is 
a simple ratio 7 What are the antecedent and conseqaent called 7 — Art. 237. 




number to another fbond 7 How the inverse ratio 7 
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Examples fob Practice. 

1. What is the direct ratio of 9 to 3 ? Ans. 3. Of 18 to 
6? Of 16 to 4? Of 24 to 12? Of 20 to 5? Of 15 to 3? 
Of 100 to 25? Of 144 to 12? 

2. What is the direct ratio of 7 to 21 ? Ans. J. Of 4 to 
28? Of 6 to 30? Of 9 to 11? Of9to99? Of30to90? 
Of 12 to 108 ? 

3. What is the direct ratio of 60 to 12? Of 132 to 11 ? 
Of 40 to 120? Of 32 to 96 ? Of 200 to 50? Of 144 to 
1728? Of 360 to 60? 

4. What is the inverse ratio of 10 to 5 ? Ans. J. Of 27 to 
81? Of 16 to 48? Of72to9? Of 11 to 88? Of7to35? 
Of 150 to 75? 

5. What is the direct ratio of 2£. 5s. to 9s. ? Ans. 5. Of 
9 in. to 1 ft. 6 in. ? 

Abt. 339* A compownd ratio consists of two or more sim* 
pie ratios, whose corresponding terms are to be multiplied to* 
gether. Thus, 

The simple ratio of 8 : 4 is 2 

And " " of 12 : 3 is 4 



The compound ratio of 8 X 12 : 4 X 3 is 2 X 4 
Or " " of 96 : 12 is 8 

When a compoimd ratio is^omposed of two equal ratios, it 
is called a duplicate ratio ; when of three^ it is called a tripLi- 
cote ratio, &c. 

The simple ratio of 4 : 2 is 2 n 

" " "of 6 : 3 is 2 

" « "of 8 : 4 is 2 



The fripZica^c ratio of4x6x8:2x3x4isX2x2x2 
Or « " of - 192; 24 is 8 

Abt. 340* If the terms of a ratio are both rradtij^ied or 
divided by the saTne rw/mbcr the ratio is not altered. Thus, the 
ratio of 8 : 2 is 4 ; the ratio 8 X 2 : 2 X 2 is 4; and the ratio 
of8-^2:2-j-2is4. 



duKSTioNs. — Art. 239. What is a compound ratio? What a duplicate 
latio 7 What a triplicate ratio ? — Art. 240. What is the effect of multiply- 
ing or diyiding the terms of a raUo ? 
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§ xxxrvr. proportion. 

Art. 341. Proportion is the equality of ratios. Thus 
the ratios 9 : 3 and 12 : 4 are equal, and when united form a 
proportion. 

Proportion is usually expressed by four dots between the two 
ratios ; thus, the proportion in the preceding example is written 
9 : 3 : : 12 : 4, and is read, 9 b to 3 as 12 to 4. 

The numbers, which form a proportion, are called propor- 
tionals. The^r^ and third are called tmtecederttSy the seami 
and fourth are called consequents ; also, the first and last are 
called extrerneSf and the remaining two the means. 

Art. 349* Any four numbers are said to be proportional 
to each other when the first contains the second as many times 
as the third contains the fourth ; or when the second contains 
the first as many times as the fourth contains the third. Thus, 
9 has the same proportion or ratio to 3 that 12 has to 4, because 
9 contains 3 as many times as 12 contains 4. 

Art. 3413. J^ the antecedents or consequents of a proportum^ 
or both, are divided by the same number, they are still propof' 
tioTuds, Thus, dividing the antecedents of the proportion 4 : 
8 : : 10 : 20 by 2, we have 2 : 8 : : 5 : 20 ; dividing the con- 
sequents by 2, we have 4 : 4 : : 10 : 10 ; and dividing both the 
consequents and antecedents by 2, we have 2 : 4 : : 5 : 10 ; 
each of which is a proportion, %ince if we divide the second 
term of each by the first, and the fourth by the third, the two 
quotients will be equal. The effect is the same when the 
terms are multiplied by the same number. 

Art. 344. The product of the extremes of a proportion ts 
equal to the product of the meaTis. Thus, the proportion 14 : 7 
: : 18 : 9 may be expressed fractionally, ^ = y. Now, if 
we reduce these fractions to a common denominator we have 
-^^ = J^ ; but in this operation we multiplied together the 

Questions. — Art. 24 1 . What is proportion 7 How is proportion expressed ? 
What are the numbers called that form a proportion ? Which are called the 
antecedents ? Which the consequents 7 Which the extremes 7 Which the 
means 7 — Art. 242. When are numbers said to be in proportion to each other 1 
— Art. 243. What is the effect of dividing the anteceaents or consequents of a 
proportion 7 Of multiplying them 7 — Art. 244. How does the product of the 
extremes compare with that of the means 7 How is it shown ihsX the product 
of the extremes is equal to that of the means 7 
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two extremes of the proportion, 14 and 9, and the two meam^ 
18 and 7, thus 14 X 9= 18 X 7. 

Art. 34S. If the extremes and one of the means are given 
the other mean may he fawnd hy dividing the product of the ex- 
tremes hy the given mean. Thus, if the extremes are 3 and 24, 
and the given mean 6, the other mean is 12 ; because 24 X 3 
= 72; and 72-^6= 12. 

Abt. 346. if the means avd one of the extremes are gwen^ 
the other extreme may he found hy dividing the prodMCt of the 
means hy the given extreme. Thus, if the means are 8 and 16, 
and the given extreme 4, the other extreme is 32 ; because 16 
X 8= 128; and 128 -5- 4 = 32. 

SIMPLE PROPORTION. 

Art. 347. Smple Proportion is an expression of the 
equality between two simple ratios. 

Note. — Simple Proportion is sometiines called the Rule of Three. 

Art. 348. Method of stating and solving questions in 
Simple Proportion. 

Ex. 1. If 7n). of sugar cost 56 cents, what will 36Ib. 
cost ? Ans. $ 2.88. 

opBRATioN. Since 71b. have the same ratio 

ExtreoM. Mean. Mean. to 361b. sus 56 cents, the cost of 

7 lb. \ 3 6 lb. :; 6 6 cts. the former, have to the cost of the 

3 6 latter, we have the first three terms 

of a proportion given, viz., one of 

336 the extremes and the two means. 

168 Now, to ascertain which of these 

« \ on -1 a terms are the means, and which the 

7 ) 20.16 extreme, we arrange them in the 

$ 2.8 8 Extreme. O'^^^. ^^ ? proportion, or state the 

question^ by making 56 cents the 
third term, because it is of the same kind, and has the same proportion 
to the required answer or fourth term as the first has to the second. 

QnEffTioNS. —Art 246. If the extremes and one of the means are given, 
how can the other mean be found ? — Art. 246. When the means and one of 
the extremes are given, how can the other extreme be found? — Art. 247. 
What is simple propoction 7 By what other name is it sometimes called ? — 
Art. 248. How many terms are given in questions in simple proportion 1 
What are they? 
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And fimn the tiatiure of the question, ainoe the answer wfll he more 
than 56 cents, or the third term, the second term must be greater than 
the first; we therefore make 361b. the second term, and 71b. ihejirsi, 
and then proceed aa in Art. 346. 

Bt Analysis. — If 71b. cost 66 cents, lib. will cost f of 56 oentB, 
which is 8 cents. Then, if lib. cost 8 cents, 361b. will cost 36 
times as much ; that is, 36 ^^es 8 cents, which are $2.88, Ana. as 
before. 

Ex. 2. If 76 barrels of flour cost $ 456, what will 12 barrels 
cost? Ans. 872. 

opnunoH. 

liv* tiu* i We state this question by maldng 

76: 12:: 466 $456 the third term, because itisof 

12 Uie same kmd of the required answer. 

w fi \ c A nc% /di» « rt Then, since the answer must be lesa 

7o)&47J(^7J than $466, because 12 barrels will cost 

532 less than 76 barrels, we make 12 bar- 

- -^ rels, the smaller of the other two terms, 

1 ^ o ^® second term, and 76 barrels the first 

152 term, and proceed as before. 

Bt Analysis. — If 76 barrels cost $456, 1 barrel will cost ^ 
of $466, which is $6. Then, if 1 barrel cost $6, 12 barrels will cost 
12 times as much, that is, $72, Ans. as before. 

Ex. 3. If 3 men can dig a well in 20 days, how long will it 
take 12 men ? Ans. 6 days. 

OPBRATIOlf. 

BMo. meo. ^yi^ Since the required answer is days, 

1 2 : 3 : : 2 we make 20 days the third term. And 

3 as 12 men will dig the well in less time 

TT than 3 men, the answer must be less 

1 * ) ^ than 20 days. Therefore we make 3 

men the second term and 12 men the first, 
and proceed as in the other examples. 



5 days. 



By Analysis. — If 3 men dig the well in 20 dsys, it will take one 
man 3 times as long, that is, 60 days. Again, we say. If one man dig 
the well in 60 days, .12 men would dig it in iV of 60 days, that is, 5 
days, Ans. as before. 

From the preceding examples we dedace the following 

Questions. ~ What is meant by stating the question 1 Which of the 
terms siTcn in the example do you make the third? Why? Which the 
second? Why? Which the first? Why? After the question is stated, 
how do yon obtain the answer ? 



OCT. -xxxiY.l SIMPLE PROPORTION. 241 

RuLK. — 1. I^ate the question hy making thai ntanheff which is of this 
same name or qttalily as the answer requir^, the third term ; then, if the 
answer required is to be greater than the third term, make the second 
term greater than the first ; but, if the answer is to be less than the third 
term, make the second less than the first, 

2. Reduce the first and second terms to the lowest denomination men- 
tioned in either, and the third term to the lowest denomination mentioned 
in it. 

3. Multiply the second and third terms together, OTid divide their 
yroduct by the first, and the quotient is the answer in the same denom- 
ination to wMdi the third is reduced, 

4. If anything remains after division, reduce it to the next lower 
denomination, and divide as before. 

5. If any or aU of the terms are fractions, state the question as in whole 
numbers, and then multiply and aroide according to the rules for mul- 
tiplication and division of fractions, (Arts. 153, 158.) 

Note. — The pupil should perfonn these questions by analysis as well 
as by proportion, and introduce cancellation, when it will abbreviate the 
operation. 

Ex. 4. If 16 bushels of wheat are worth $ 24, what are 96 
bushels worth ? Ans. $ 144. 

opRRATioH BY oAKOBLLATioN. ^6 fiist State Jths quBstion as di- 

t"a . OR • • f^A rected in the rule, and then write the 

16 : 9o::24 second and third terms above a hori- 

6 zontal line, with the sign of multiplica- 

00X24 ^,-y, ^^^ between them, for a dividend, and 

— s= 9 144 the first term below the line, for a divi- 

^ V SOT, and cancel the common factors. 

BT ANALT8I8 AMD cANOBLLATioN. By thls mothod of aualysls we first 
5 place the $ 24, which is of the same 

$24 V d4 ^^ ^^ ^^^ required answer, above 

A W — ^ j^ 11 line for a dividend ; and then say, 
j^ A since $ 24 is the price of 16 bushelis, 

1 bushel will cost ^ of $ 24, and ex- 
press the division by placing the 16 below the line for a divisor. 
Now, since we have an expression for the price of 1 bushel, we next 
express the multiplication of it by 96 bushels, the price of which is 
required, and then cancel as before. 

£xAMPi<Es FOR Practice: 

o. What cost 9 gallons of molasses, if 63 gallons cost 
1 14.49 ? Ans. $ 2.07. 

Questions. — What is the rule for simple proportion? How should the 
pupil perform the questicHis 7 How do you state the question and arrange the 
terms Tor cancellation ? What do you cancel 7 How do you arrange the terms 
for cancellation by analysis 7 _ ^ 

21 
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6. What cost 97 acres of land, if 19 acres can be obtained 
for S 337.25 ? Ans. $ 1721.75. 

7. If a man trayel 319 miles in 11 days, how far will he 
travel in 47 days ? Ans. 1363 miles. 

8. If 71b. of beef will buy 41b. of pork, how much beef 
will be sufficient to buy 481b. of pork ? Ans. 841b. 

9. Paid for 87 tons of iron S 5437.50, how many tons will 
S 7687.50 buy ? Ans. 123 tons. 

•10. When S 120 are paid for 15 barrels of mackerel, what 
will be the cost of 79 barrels ? Ans. $ 632. 

11. If 9 horses eat a load of hay in 12 days, how many horses 
would it require to eat the hay in 3 days ? 

Ans. 36 horses. 

12. When 8 5.88 are paid for 7 gallons of oil, what cost 27 
gallons ? Ans. $ 22.68. 

13. When $ 10.80 are paid for 91b. of tea, what cost 1471b ? 

Ans. $ 176.40. 

14. What cost 27 tons of coal, when 9 tons can be purchased 
for $ 85.95 ? Ans. $ 257.85. 

15. If 15 tons of lead cost $ 105, what cost 765 tons ? 

Ans. ^$5355.00. 

16. If 16hhd. of molasses cost $320, what cost 176hhd. ? 

Ans. $ 3520.00. 

17. If 15cwt. 3qr. 171b. of sugar cost $ 124.67, what cost 
76cwt. 2qr. 191b. ? Ans. $ 601.09. 

18. If 7s. 6d. of the old Pennsylvania currency are equal to 
8 1, what is the value of £76 19s. lid. ? Ans. $ 205.32f. 

19. If 8s. of the old currency of New York are 'equal to 
$ 1, what is the value of £ 19 19s. 8d. ? 

Ans. $ 49.95 -f. 

20. If 4s. 8d. of the old currency of South Carolina and 
Georgia are equal to $ 1, what is the value of £ 176 18s. 4d. ? 

^ Ans. $ 758.21 +. 

21. As 4s. 6d. sterling of the English currency are equal to 
one dollar in the United States, how many dollars are there in 
£ 769 18s. 9d. ? Ans. $ 3421.94 +. 

22. If the cars on the Boston and Portland Railroad go one 
mile in 2 minutes and 8 seconds, how long will they be in pass- 
ing from Haverhill to Boston, the distance being 32 miles ? 

Ans. Ih. 8min. 16sec. 

23. If one acre of land cost 8 37.86, what cost 144A. 3K 
17p. ? Ans. $ 5484.25 +. 
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24. If a man travels 3m. 7fur. 18rd. in one hour, how far 
will he travel in 9h. 45min. 19sec. ? 

Ans. 38m. 2fur. 32rd+. 

25. A fox is 96 rods before a greyhoimd, and while the fox 
is running 15 rods the greyhound wiU run 21 rods ; how far 
will the dog run before he can catch the fox ? 

Ans. 336 rods. 

26. If 5 men can reap a field in 12 hours, how long would 
it take them if 4 men were added to their number? 

Ans. 6 1 hours. 

27. Ten men engage to build a house in 63 days, but 3 of 
their number being taken sick, how long will it take the rest to 
complete the house ? Ans. 90 days. 

28. If a 4 cent loaf weighs 5oz., when flour is $ 5 per bar- 
rel, what should it weigh when flour is $ 7.50 per barrel ? 

Ans. 3|oz. 

29. If 7 men can mow a held in ten days, when the days are 
14 hours long, how long would it take the same men to mow 
the field, when the days are 13 hours long ? 

Ans. 10|^ days. 

30. If 291b. of butter will purchase 401b. of cheese, how 
many pounds of butter wiU buy 791b. of cheese ? 

Ans. 57Jilb. 

31. If I of a yard cost f of a dollar, what will |^ of a yard 
cost ? Ans. i 0.76-j;^y. 

1*:«::|; *X«X| = |ft=«0.76/^, Ans. 

32. If -f^ of a gallon of oil cost -^^ of a dollar, what cost { 
of a gallon ? Ans. $ 1.12^. 

. gal. gal. •• I'l' «t 9 

a: *:: A; y-X^X jj = | = «1.12i, Ans. 

33. If ^ yards of cloth cost $ 2 J, what will 19 J yards cost ? 

Ans. $ 11.50. 

yd. yd. •• ^ M 23 

4J : 19J : : 2i; ^ X Y X f =^= • ^^-^^^ ^^'• 

34. If for 4/t yards of velvet, there be received 11^ jrards 
of calico, how many yards of velvet will be sufiicient to. pur- 
chase 100 yards of calico ? Ans. 39 Jf f yards. 

35. If 14j- ells English of broadcloth will pay for 5^cwt. of 
sugar, how many yai^ will 25^^^^^%. buy ? 

Ans. 85yd. 3qr. 3ffna. 

36. A certain piece of labor was to have been performed by 
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144 men in 36 days, bat a number of ibem having been sent 
away, the work was performed in 4S days ; required the num- 
ber of men dischargea. Ans. 36 men. 

37. James can mow a certain field in 6 days, John can mow 
it in*8 days; how long will it take John and James both to 
mow it ? Ans. 3f days. . 

38. Samuel can reap a field of barley in 9 hours ; but with 
the assistance of Alfred he can reap it in 4 hours ; how long 
would it take Alfred to reap it alone ? Ans. 7-^ hours. 

39. A. Atwood can hoe a certain field in 10 days, but with 
the assistance of his son Jerry, he can hoe it in 7 days ; and he 
and his son Jacob can hoe it in 6 days ; how long would it take 
Jeny and Jacob to hoe it together ? Ans. 9i^ days. 

40. Boughtahorsefor 875; for what must I sell nun to gain 
10 per cent ? 

SlOO: S110::875: S82.50, Ans. 

41. Bought 40 yards of cloth at 85.00 per 3rEird; for what 
must I sell the whole amount to gain 15 per cent. ? 

Ans. 8230.00. 

42. My chaise cost 8 175.00, but, having been injured, I am 
willing to sell it at a loss of 30 per cent. ; what should I re- 
ceive ? Ans. 8 122.50. 

43. Bought a cargo of flour on speculation at 8 5.00 per har- 
rel, and sold it at 8 6.00 per barrel; what did I gain per cent.? 

Ans. 20 per cent. 

44. Bought a hogshead of molasses for 8 15.00, but, it not 
proving so good as I expected, I sell it for 8 12 ; what do I lose 
per cent. ? Ans. 20 per cent. 

45. Sold a pair of oxen for 20 per cent, less than Sieir value, 
whereas, I might have sold them so as to have gained 20 per 
cent., and, by so doing, I have lost 860.00; what was the price 
for which they were sold? Ans. 8 120.00. 

46. Bought a hogshead of molasses for 8 27.50, at 25 cents 
per gallon ; how much did it contain ? Ans. 110 gallons. 

47. A certain farm was sold for 8 1728, it being 8 15.75 per 
acre ; what was the quantity of land ? 

Ans. 109A. 2R. 34fp. 

48. A certain cistern has 3 cocks , the first will empty it m 
2 hours, the second in 3 hours, and the third in 4 hours ; in 
what tune would they all empty the cistern together ? 

Ans. 55^ minutes. 
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COMPOUND PROPORTION. 

Art. 349* Compound Proportion is an expression of the 
equality between a compound and simple ratio. 

It is employed in performing such questions as require two 
or more operations in Simple Proportion. 

Art. 330. Method of stating and solving questions m 
Compound Proportion, sometimes called the Double Rule of 
Three. 

Ex. 1. If 8 100 will gain S 8 in 12 months, what will $ 600 
gain in 10 months ? Ans. $ 40. 

OPBRATION. 

Extreme. ^ Mean. ^^^ In stating this 

J|pl00:$600 l..a6Q* question, we make 

12 mo. : lOmo. J •• ^° $8, the gain, which 

600X10X8 48000 ^,^ is the same name 

—TTTK T^ = '.c^f^f^ = S 4 0, Extreme, of the required an- 

100X12 1200 ^ ' swer, the third 

term. Then, tak- 
ing $ 100 and $ 600, two of the remaining terms of the same kind, we 
inquire if the answer, depending on these alone, must be greater or 
less than the third term ; and since it must be greater, because $ 600 
will gain more than $ 100 in the same time, we make $ 600 the sec- 
ond term, and $ 100 the first. Again, we take the two remaining 
terms, and make 10 mo. the second term and 12 mo. the first, since 
the same sum would gain less in 10 mo. than in 12 mo. We then find 
the continued products of the second and third terms, and divide it by 
the continued product of the first terms, for the answer. Hence the 
following 

Rule. — 1 . Make that number^ which is of the same kind as the answer 
required^ the third term ; and, of the remaining numbers^ take any two^ 
that are of the same kind, and consider whether an answer , depending upon 
these alone, wotUd be greater or less than the third term, and place them 
as directed in Simple l^roportion, 

2. Uien take any otKer two, and consider whether an answer, de- 
pending only upon them, wotdd be greater or less than the third term, 
and arrange tnem accordingly; and so on until all are used. 

duESTioNB. — Art. 249. What is compoand proportion? For what is it 
employed?-^ Art. 250. By what other name is it sometimes called 7 In stat- 
ins the question, which of the numbers do you make the third term ? Why 7 
What do you do with the remaining terms 7 How do you know which of the 
two to take for the second term 7 W hich for the first 7 After all the terms 
have been arranged, how do you find the answer? What is the rule for com- 
poand proportion? 
•^ *^ *^ 21 « 
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« 

3. Multiply the continued product of the second terms ky the thirds 
and divide by the continued product of the firsts and the quotient is the 
answer, 

NoTK. — The following qnestiooB ihonld be perfonned not only by the 
rult, but by analysii and caneeUation. 



Ex. 2. If $ 100 will gain $ 6 in 12 months, what will 
gain in 8 months ? 

OPCRATIOJf BT OAMOBXATIOV. 

S100:S800) ..^f. 

1 2 mo. : 8 mo. i • • '^ We state the question according to 

Q * * . the rule, and then write the second and 

<i A 2 ^ d. ^^^M tenns for a dividend and the first 

9vv X ^ X V USD tenns for a divisor, and cancel the com- 

100 X a monfiictors. 

ft 

BT AHALTBU AHD OAITCBLULTIOH. 

4 8 By this method of analysis 

<0X0mo.X<g00 ^«o we say, if$6 are the gain of 

— 77i w Q y^ w — ^=^90 4 $ 100 m 12 mo., m 1 mo. the 

I |mo. X »I P0 gain of $ 100 wiU be tV as 

^ much, or '^, and in 8 mo. 

8 times as much, or t^rf"* ^g^i ^ $ ^^ g^ $-^r^ in 8 mo., 

f> \^ Q 

$ 1 will gain yitr of it, or $ TgTT-T^, and $800 will gain 800 times 

^ 6 X 8 X 800 
as much, or $ 12 y inn * ^® Baxae as in the operation. Cancelling 

the common factors, we obtain $ 33 for the answer. ' 

Examples for Practice. 

3. If S 100 gain $ 6 in 12 months, in how many months 
wiU $ 800 gain $ 32 ? Ans. 8 months. 

4. If $ 100 gain S6 in 12 months, how large a sum will 
it require to gain $ 32 in 8 months ? Ans. $ 800. 

5. If S 800 gain 9 32 in 8 months, what is the per cent. ? 

Ans. 6 per cent. 

6. If 15 carpenters can build a bridge in 60 days, when the 
days are 15 hours long, how long will it take 20 men to build 
the bridge when the days are 10 hours long? 

Ans. 67J days. 

QutSTiova. — How does the author say the qaestions under this rule shoald 
be performed 7 How are questions stated for cancellation ? Which terms ue 
taken for the ditidead 7 Which forthediTl8or7 What are cancelled? 
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7. If a regiment of soldiers, consisting of 939 men, can eat 
351 bushels of wheat in 3 weeks, how many soldiers will it re- 
quire to eat 1404 bushels in 2 weeks ? Ans. 5634 soldiers. 

8. If 8 men spend .$64 in 13 weeks, what wiU 12 men 
spend in 52 weeks ? Ans. $ 384. 

9. If 8 horses consume 42 bushels of grain in 24 days, how 
many bushels will suffice 32 horses 48 days ? 

Ans. 336 bushels. 

10. If 6 men in 16 days of 9 hours each build a wall 20 feet 
long, 6 feet high, and 4 feet thick, in how many days of 16 ^ 
hours each will 24 men build a wall 200 feet long, 16 feet high, 
and 6 feet thick ? Ans. 90 days. 

11. If a man travel 117 miles in 15 days, employing only 9 
hours a day, how far would he go in 20 days, travelling 12 
hours a day ? Ans. 208 miles. 

12. If 12 men in 15 days can build a wall 30 feet long, 6 
feet high, and 3 feet thick, when the days are 12 hours long, 
in what time will 30 men build a wall 300 feet long, 8 feet 
high, and 6 feet thick, when they work 8 hours a day ? 

Ans. 240 days. 

13. If the carriage of 5cwt. 3qr., 150 miles cost $ 24.58, 
what must be paid for the carriage of 7cwt. 2qr. 25lb. 32 miles 
at the same rate t Ans. $ 7.04 -(-. 

14. A received of B $ 9 for the use of $ 600 for 6 months ; 
now B wishes to hire of A $ 1800 until the interest shall amount 
to the same sum. How long may he keep it ? 

Ans. 2 months. 

15. If 15 oxen or 20 cows will eat 3 tons of hay in 8 weeks, 
how much hay will be sufficient for 15 oxen and 8 cows 12 
weeks ? Ans. 6-j^ tons. 

16. If 5 men, by laboring 10 hours a day, can mow a field 
of 30 acres in 10 days, how long wiU it require 8 men and 7 
boys, provided each boy can do -f^ ^s much as a man, to mow 
a field containing 54 acres ? Ans. 7^%^ days. 

17. If 2 men can build 12| rods of wall in 6J days, how 
long will it take 18 men to build 247^^ rods ? 

Ans. 14 days. 

18. If 248 men, in 5 J days of 11 hours each, dig a trench 
of 7 degrees of hardness, and 232 J feet long, 3| feet wide, and 
2 J feet deep, in how many days of 9 hours each will 24 men 
dig a trench of 4 degrees of hardness, and 337J feet long, 5| 
feet wide, and 3^ feet deep ? Ans. 132 days. 
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§ XXXV. PARTNERSfflP, OR COMPANY BUSINESS. 

Art. 3S1« Partnership is the association of two or more 
persons in business, with an agreement to share the profits and 
losses in proportion to the amount of capital stock, or the value 
of the labor and experience of each. 

The association is called a Firm or Company^ the money or 
property invested is called the Joint Stock or Capital^ each of 
the owners is called a Partner^ and the profit or gain the Divi- 

Parfa\ership is of two kinds. First, when the stock is em- 
ployed for the sajne time. Secondly, when the stock is em- 
ployed for uneqiud times. The former is sometimes called 
Single Fellowship, and the latter Double Fellowship. 

Art. ftSft* To find each partner's share of the profit or loss 
when the stock is employed for the same time. 

Ex. 1. John Smith and Henry Gray enter into partnership 
for three years; Smith puis in $4000, and Gray $2000. 
They gain $ 570. What is each man's share of the gain? 
Ans. Smith's gain, $ 380 ; Gray's gain, $ 190. 

OFKRATION. 

$ 4 0, Smith's stock, |^* = |, Smith's part of the stock. 
$2000, Gray's " f^* = J, Gray's part pf the stock. 

$ 6 0, Whole stock. 

Then | of $ 5 7 0, the whole gain, = $ 3 8 0, is Smith's share of 

the gain. 
And \ of $570, " " =$190, is Gray's share of 

the gain. 

Proof, $570 

Since the sum of $ 4000 and $ 2000, equal to $ 6000, is the whole 
stock, it is evident that Smith's part of the stock is i%%% = I ; ^"^ 
that Gray's part is f^^ = J. Then, since each man's gain must 
be in proportion to his stock, } of $ 570, = $ 380, is Smith's share of 
the gain ; and J of $ 570, = $ 190, is Gray's share of the gain. 



Questions. — Art. 251. What is prtnership? What is the association 
called ? What the property invested ? What are the owners called ? What 
the profit or loss? What two kinds of partnership are there? What is the 
distinction between them ? What are they sometimes called ? 
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Rule. — Find each partner'' s fractional part of the whole stock, by 
making each one'*s stock the ntuneraior of a fraction, and the whole stock 
the denominator. Then multiply the whole gain or loss by each man's 
fradionxd part of the stock, ana the product wUl be the gain or loss of 
each. 

Examples for Practice. 

2. Three merchants, A, B, and C, engaged in trade. A put 
in $ 6000, B put in $ 9000, and C put in $ 5000. They gain 
$ 840. What is each man's share of the gain ? 

Ans. A's gain $ 252, B's gain $ 378, C's gain 9 210. 

3. A bankrupt owes Peter Parker $8750, James Dole 
S3610, and James Gage $7000. His effects, sold at auction, 
amount to $ 6875 ; of this sum $ 375 are to be deducted for 
expenses, &c. What wiU each receive of the dividend ? 

Ans. Parker, $2937.75^*?; Dole, $1212.005^; Gage, 
$ 2350.20^^. 

4. A merchant, failing in trade, owes A $ 500, B $ 386, G 
$ 988, and D $ 126. His effects are sold for $ 100. What 
will each man receive ? 

Ans. A receives $25.00, B $ 19.30, G $49.40, D $ 6.30. 

5. A, B and G engaged in. trade. A put in $ 700, B put 
m $300, and C put in 100 barrels of flour. They gained 
$ 90 ; of which sum C took $30 for his part ; what will A and 
B receive, and what was G's flour valued per barrel ? 

Ans. A receives $ 42, B $ 18, Qs flour $ 5 per barrel. 

Art. 253* To find each partner's share of the profit or 
loss, when the stock is employed for unequal times. 

Ex. 1. Josiah Brown and George Dole trade in company. 
Brown put in $ 600 for 8 months, and Dole put in $ 400 for 6 
months. They gain $ 60. What is each man's share of the 
gain? 

OPBBATION. 

$600X8 = $4800, Brown's money for 1 month. 

^^g = J, Brown's part of stock. 
$400 X 6 = $2400, Dole's money for 1 month. 

2 JJ^ = ^, Dole's part of stock. 

$7200, Whole stock for 1 month. 
Then §-of $60, the whole gain, = $ 40, is Brown's share of gain. 
And iof$60, " " " =$20, is Dole's " 



(( 



QuKSTioN. —Art. 252. What is the rule for finding the shares of profit or 
loss when the stock is employed for the same time? 
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It 18 evident that $600 for 8 months is the same as $ 600 X 8 = 
$4800 for 1 month, becanse $4800 would gain as much in 1 month 
as $600 in 8 months. And for the same reason $400 for 6 months ia 
the same as $ 400 X 6 » $ 2400 for 1 month. The question is, there- 
fore, the same, as if Brown had put in $ 4800 and Dole $ 2400 for 1 
month each. The whole stock would then be $ 4800 -f $ ^00 = 
$ 7200, and Brown's share of the gain would be f§i% = § of $ 60 = 
$ 40. Dole's share will be fH* = * of $ 60 = $ 20. Hence the 
propriety of the following 

RuLK. — Multiply each man^s stock by the time it continued in trade, 
and consider each product a numerator, to be written over their sum, as 
a common denominator ; then multiply the whole gain or loss by each 
fraction^ and the several products unU be the gain or loss of each man. 

Examples for Practice. 

2. A, B and G trade in company. A put in $ 700 for 5 
months ; B put in S 800 for 6 months ; and G put in S 500 for 
10 months. They gain S 399. What is each man's share of 
the gain ? 

Ans. A's gain $ 105, B's gain $ 144, C's gain S 150. 

3. Leverett Johnson, William Hyde, and William Tyler, 
formed a connection in business under the firm of Johnson, 
Hyde & Go. ; Johnson at first put in $ 1000, and, at the end 
of 6 months, he put in $ 500 more. Hyde at first put in $ 800, 
and, at the end of 4 months, he put in S 400 more, but, at the 
end of 10 months, he withdrew S 500 from the firm. Tyler at 
first put in $ 1200, and, at the end of 7 months, he put in 
$300 more, and, at the end of 10 months, he put in $ 200. 
At the end of the year they found their net gain to be S 1000. 
What is each man's share ? 

Ans. Johnson's gain S 348.02f ^, Hyde's S 273.78^, Ty- 
ler's $378. 19 AJr. 

4. George Morse hired of William Hale, of Haverhill, his 
best horse and chaise for a ride to Newburyport, for $ 3.00, with 
the privilege of one person's having a seat with him. Irving 
rode 4 miles, he took in John Jones, and carried him to New- 
buryport, and brought him back to the place from which he took 
him. What share of the expense should each pay, the dis- 
tance from Haverhill to Newburyport being 15 miles ? 

Ans. Morse pays $ 1.90, Jones pays $ 1.10. 

5. J. Jones and L. Gotton enter into partnership for one 

duBSTioNB. — Art. 253. What is the rule for finding the shares of profit or 
loss, when the stock is employed for unequal times? Why do you multiply 
each man's stock by the time it was in trade? 
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year. January 1, Jones put in S 1000, but Cotton did not put 
in any until the 1st of April. What did he then put in to 
have an equal share with Jones at the end of the year ? 

Ans. $1333.33^. 

6. S, C and D engage in partnership, with a capital of 
$4700. S's stock was in trade 8 months, and his share of 
the profits was $ 96 ; C's stock was in the firm 6 months, and 
his share of the gain was $ 90 ; D's stock was in the firm 4 
months, and his gain was $ 80. Required the amount of stock 
which each had in the firm. 

( S's stock 9 1200. 
Ans. } C's stock $ 1500. 
( D's stock S 2000. • 

7. P and H engage in trade, and it was mutually agreed 
that each should receive of the profits in proportion to his stock, 
and the time it was continued in trade. P put in $ 4000 for 
5 months, and H put in $ 6000 for 8 months, and they gained 
$ 680 ; what was each man's share of the gain ? 

Ans. Fs share $ 200, H's share $ 480. 

8. A, B and C engage in trade. A put in $300 for 7 
months, B put in $ 500 for 8 months, and C put in $ 200 for 
12 months ; they gain $ 85 ; what share of the gain does each 
receive ? Ans. A $-21, B $ 40, and C $ 24. 

9. A and B engage in trade, with $ 500. A put in his stock 
for 5 months, and B put in his for 4 months. A gained $ 10, 
and B gained $ 12 ; what sum did each put in ? 

Ans. A $200, B $300. 

10. A and B trade in company ; A put in $ 3000, and at ^ 
the end of 6 months put in $ 2000 more ; B put in $ 6000, 
and at the end of 8 months took out $ 3000 ; tliey trade one 
year, and gain $ 1080 ; what is each man's share of the gain ? 

Ans. A's share is $ 480, B's $ 600. 

11. Four men hired a pasture for $50. A put in 5 horses 
for 4 weeks; B put in 6 horses for 8 weeks; C put in 12 
oxen for 5 weeks, calling 3 oxen equal to 2 horses ; and D put 
in 3 horses for 14 weeks. How much ought each man to pay ? 

Ans. A $6.66§, B $ 16.00, C $ 13.33i, and D $ 14.00. 

12. A, B and C contract to build a piece of rail-road for 
$ 7500 dollars. A employs 30 men 50 days ; B employs 50 men 
36 days-; and C employs 48 men and 10 horses 45 days, each 
horse to be reckoned equal to one man, and he is also to have 
$ 112.50 for overseeing the work. How much is each man to 
receive ? Ans. A receives $ 1875 ; B $ 2250 ; C $ 3375. 
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§ XXXVI. PROFIT AND LOSS. 

Art. 394. Profit and Loss is a rule by which merchants 
and other traders estimate their gain or loss in buying and sell- 
ing goods. 

The following questions may be performed either by analy- 
sis or by proportion. 

Art. fiSS, To find the profit or loss per cent, in buying 
and selling goods, having the cost and selling prices given. 

Ex. 1. If I buy flour at $ 4 per barrel, and sell it at S 5 per 
barrel, what is the gain per cent. ? Ans. 25 per cent. 

OPERATION. 

$5 — $4 = $1; J = 1.00-7-4= .25, or 25 per cent. 

By subtracting the cost from the selling price, we find the gain per 
barrel to be $ 1, or ^ of the cost, which fraction being reduced to a 
decimal, (Art. 187,) we obtain .25, or 25 per cent., for the gain. 

OPBRATIOM BT PROPORTION. 

85 — $4=:S1;S4:$100::S1: $ 2 5, that is, 25 per ct 

2. If I buy flour at $ 5 per barrel, and sell it at $ 4 per bar- 
rel, what is the loss per cent. ? Ans. 20 per cent. 

OPSRATION. 

$5 — $4 = $1; 1= 1.00 -4- 5 = .2 0, or 20 per cent 

By subtracting the selling price from the cost, we find the loss per 
barrel to be $ 1, or -J- of the cost, which fraction being reduced to a 
decimal, (Art. 187,) we obtain .20, or 20 per cent, for the loss. 

OPERATION BT PROPORTION. 

$5_$4=.$1; $5 :$100::$1 : $ 20, that is, 20 per cent. 

Rule I. — FHrst find what fractional part the gain or loss is of the 
cost, by making the gain or loss the numerator of the fraction, and the 
cost the denomiTUttor ; and then reduce this fraction to a decimal for the 
answer. Or, 

Rule II. — As the cost of the goods isto% 100, so is 4he gain or 
loss to the gain or loss per cent. 

Note. — Since per cent, is a certain number of hundredths, the figures 
denoting it can properly occupy only two places ; hence those at the right 

Questions. — Art. 254. What is Profit and Loss ? Art. 255. What is the 
first rule for finding the profit or lost in buying or selling goods t What is the 
second rule ? 
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of hundredths are a fractional part of 1 per cent., and may be expressed 
either as a decimal or vulgar fraction. 

Examples foa Pkactice. 

. 3. Bought 40 3^rds of broadcloth, at $ 5.40 p^ yard, and I 
sell I of it at $ 6 per 3^rd, and the remainder at $ 7 per yard ; 
what do I gain per cent. ? Ans. 15^ per cent. 

4. A merchant purchased for cash 50 barrels of flour, at $ 5 
per. barrel, and immediately sold the same on 8 months' credit, 
at $ 5.98 per barrel ; what does he gain per cent. ? 

Ans. 15 per cent. 

5. A grocer bought a hogshead of molasses containing 100 
gallons, at 30 cents per gallon ; but 30 gallons having leaked 
out, he disposed of ^e remainder at 40 cents per gallon. Did 
he gain or lose, and how much per cent. ? 

Ans. Lost 6§ per cent 

6. A gentleman in Rochester, N. Y., purchased 3000 bush- 
eb of wheat, at $ 1.12 J per bushel. He paid 5 cents per bushel 
for its transportation to N. T. city, and then sold it at $ hSl^ 
per bushel ; what did he gain per cent.? 

Ans. 17^ per cent. 

7. J. Morse bought, in Lawrence, a lot of land 7-A: rods 
square, for $5 per square rod. He sold the land at o cents 
per square foot ; what did he gain per cent. ? 

Ans. 172^ per cent. 

Art. 3S6« To find at what price goodsr must be sold to 
gain or lose a given per cent. 

Ex. 1. If I buy flour at $ 4 per barrel, for how much must 
I sell it per barrel to gain 25 per cent. ? Ans. $ 5. 

OPBRATION. 

$4 X .25 = $1.00; then, $4 + $l = $5, Ans. 

It is evident, if I sell the flour for 25 per cent, gain, I sell it for .25 
more than it cost. Therefore, if I add .35 of Sie cost to itself, it 
will give the price per barrel for which the flour must be sold ; as seen 
in the operation. 

OPERATION BT PROPORTION. 

$100 + $25= $125; $100 : $125 :: $4 : $5, Ans. 

2. If I buy flour at $ 5 per barrel, for what must I sell it per 
barrel to lose 20 per cent. ? 

ClrBsTioiaB. —How many places can the jRgfures denoting- ner cent, occupy 7 
What is the next place below hundredths 7 l^ovr ate the figures beloiw hun- 
dredth« regarded 7 How may they be expressed 7 

22 
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OPBBATIOH. 

' S5 X J20==$1.00; S5 — SI = S4, Ans. 

it 18 evident if I sell the floor for 30 per cent, loss, I sell it for .20 
less than it cost. Hierefore, if I subtract .20 of the cost from itself, it 
will give the price per bairel for which the flour must be sold ; as seen 
in the operation. 

OPBRATXON BT PROFOBTIOir. 

9100 — 920 = 880; $100:980 :: $5: 84, Ans. 

RoLi I. — Find the percentage on the cost of the goods at the given 
rate per cent,, and add it to the cost, or subtract it from it, according as 
the goods are sold at a profit or loss. Or, 

RuLK n. — As % 100 are to % 100 with the profit added or loss sub- 
tracted, so is the given price to the price required. 

Examples for Practice. 

3. Bought a hogshead of molasses, containing 120 gallons, 
for 30 cents per gallon, but it not proving so good as was ex- 

ricted, I am wiUmg to lose 10 per cent, on the cost ; what shall 
receive for it ? Ans. 832.40. 

4. A grocer bought a hogshead of sugar, weighing net 7cwt. 
3qr. 121b., for 8 88 ; for what must he sell it per pound to gain 
20 per cent ? Ans. 12 cents per pound. 

5. J. Simpson bought a farm for 8 1728 ; for what must it 
be sold to gain 12 per cent., provided he is to wait 8 months, 
without interest, for his pay ? Ans. 8 2012.77-j— 

6. J«. Fox purchased a barrel of vinegar, containing 32 gal- 
lons, for 84; but 8 gallons having leaked out, for how much 
must he sell the remainder per gallon to gain 10 per cent, on 
the cost ? Ans. 8 0.18^ per gallon. 

7. Bought a horse for 8 90, and gave my note to l» paid in 
6 months without interest ; what must be my cash price to 
gain 20 per cent, on my bargain ? Ans. 8 104.84-['* 

8. H. Tilton bought 7cwt. of coffee, at 8 11.50 per cwt., but 
finding it injured, he is willing to lose 15 per cent. ; for how 
much must he sell the 7cwt. ? Ans. 868.42-(-. 

Art. 3S7. To find the cost when the selling price and 
the gain or loss per cent, are given. 

Ex. 1. If I sell flour at 8 5 per ]&arrel, and by so doing make 
25 per cent., what was the cost of the flour ? 

Ans. 84 per barrel 

QussTioNd. — Art. 266. What is the first rule for findinff at what price 
goods must be told to gain or lose a given per cent. 7 What is the second rule? 
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OPERATIOIZ. 



Let ^%% (=1) represent the cost of the flour per harrel ; then 
since $5 is 25 per cent., or -^^ more than the cost, it is equal 
to 1** + ^ttV = i#* of the actual cost. Again, if $ 5 is m 
of the cost, Tijj will he $ 5 -^ 125 == $.04 ; and |^, or the 
cost of the flour per harrel, will he $ .04 X 100 = S 4.00. 



OPERATION BT PROPORTION. 



$100 + S25 = $125; $125: $100 :: $5: $4, Ans. 

2. If I sell flour at $ 4 per harrel, and hy so doing lose 20 
per cent., what was the cost of the flour ? 

Ans. $ 5 per harrel. 

OPERATION. 

Let ^%% (= 1) represent the cost of the flour per harrel ; then, 
since $ 4 is 20 per cent., or -fi^ less than the cost, it is equal 
to i^ — -^ = W^ of the actual cost. Again, if $ 4 is ^ 
of the cost, ^jf will he $ 4 -f- 80 = $ .05, and -^, or the cost 
per harrel, will he $ .05 X 100 = $ 5.00. 

OPBRATION BT PROPORTION. 

$100 — $20 = $80; $80: $100 :: $4: $5, Ans. 

Rule I. — Find what fractional part the seUing price is of the cost, 
by making 100, with the gain per cent, added, or the loss per cent, sub- 
tracted, the numerator of a fraction, and 100 the denominator ; then 
divide the seUing price by this fraction, and the quotient voiU be the cost 
Or, 

Rule IE. — As % 100 with the gain per cent, added or loss per cent, 
subtracted isto$ 100, so is the seuing price to the cost. 

Examples fob Practice. 

3. Having used my chaise 16 years, I am willing to sell it 
for $ 80 ; hut hy so doing I lose 62 j^ per cent. ; what was the 
cost of the chaise ? Ans. $213.33^. 

4. If I sell wood at $ 7.20 per cord, and gain 20 per cent., 
what did the wood cost me per cord ? Ans. $ 6 per cord. 

5. J. Adams sold 40 cases of shoes for $ 1600, and gained 
18 per cent. ; what was the first cost of the shoes ? 

Ans. $ 1355.93+. 



duBSTioN. — Art. 257. What is the first rule for finding the cost, when the 
selling price and ^e gain or loss per cent, are given? What is the second 
rule? 
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6. Sold 17 barrels of flour at • 8 per barrel, for which I 
received a note payable in 3 months. This note I had dis- 
counted at the Oranite Bank, but on exBinining my account, I 
find I have lost 10 per cent on the flour ; wlmt was the cost 
of it ? Ans. $ 148.76-}-. 

Aet. 3S8. The selling price of goods and the rate per 
cent, being given, to find what the gain or loss per cent, would 
be, if sold at ano^er price. 

Ex. 1. If I sell flour at $ 5 per barrel, and gain 25 percent, 
what should I gain, if I were to sell it for $ 7 per barrel 1 



OPSRATION. 



The solution of this question involves two principles : First, 
to find the cost of the flour per barrel, (Art 257.) Thus, |5 
4- 125s=s $ .04; S .04 X 100 = $ 4.00, the cost per barrel 
Second, to find the gain per cent on the cost when sold at i 7 
per bairej, (Art. 255.) Thus, $7 — $4 = $3; J==3.00 
-5- 4 = .75, or 75 per cent 

OPaBATION BT FROF(«nOV. 

100 + $25 = $ 125; $5 : $7 :: $126 : $176; 
$175 — $100 = $75, that is, 75 per cent 

Rule I. — Find the cost of tTie goods, (Art. 257,) and then the gain or 
loss per cent, on this cost at the last selling price, (Art. 255.) Or, 

Rule II. — As the first price is to the proposed pnce, so is $ 100 with 
the profit per cent, added, or the loss per cent, subtracted, to the gain 
or toss per cent, at the proposed pride, 

NoTx. — If the answer exceeds $ 100, the excess is the gain per cent; 
bnt, if it is less than $ 100, the deficiency is the loss per cent. 

Examples for Practice. 

2. Sold a quantity of oats at 28 cents per bushel, and gained 
12 per cent. ; what per cent, should I gain or lose, if I were to 
sell them at 24 cents per bushel ? Ans. Lose 4 per cent 

3. S. Bice sold a horse for $ 37.50 and lost 25 per cent ; 
what would have been his gain per cent, if he had sold him for 
$ 75 ? Ans. 50 per cent. 

4. S. Fhelps sold a quantity of wheat for $ 1728, and took 

Questions. — Art. 258. What is the first nile for finding what gain or loss 
is made by selling goods at another price when the selling price ancl rate per 
cent, are giVen 7 What is the second rule ? If the answer exceeds • 100, woa 
is the excess 7 If it is less than • lOO, what is the deficiency 7 
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a note payable in 9 months without interest, and made 10 per 
cent, on his purchase ; what would have been his gain per cent, 
if he had sold it to James Wilson for S 2000 cash ? 

Ans. 33-j- per cent. 

MISCELLANEOUS EXEBCISES IN PBOFir AND LOSS. 

1. A horse that cost $ 84, having been injured, was sold for 
8 75.60 ; what was the loss per cent. ? Ans. 10 per cent. 

2. Sold a horse for $ 75.60, and lost 10 per cent, on the cost, 
but I ought to have sold him for $ 97.44 to have made a rea- 
sonable profit ; what per cent, did I lose on the price for which 
I ought to have sold die horse ? Ans. 16 per cent. 

3. M. Star sold a horse for $ 97.44, and gained 16 per cent. ; 
what would have been his loss per cent, if he had sold the 
horse for $ 75.60, and what his actual loss ? 

Ans. Loss 10 per cent. S 8.40 loss. 

4. If I buy cloth at S 5 per yard, on 9 months credit, for 
what must I sell it per yard for cash to gain 12 per cent. ? 

Ans. $ 5.35-}-. 

5. A. Pemberton bought a hogshead of molasses, containing 
120 gallons, for $ 40 ; but 20 gallons having leaked out, for 
what must he sell the remainder per gallon to gain 10 per cent, 
on his purchase ? Ans. $ 0.44. 

6. H. Jones sells flour, which cost him S 5 per barrel, for 
$ 7.50 per barrel ; and J. B. Crosby sells coffee for 14 cents 
per pound, which cost him 10 cents per pound ; which makes the 
greater per cent. ? Ans. A. Jones makes 10 per cent. most. 

7. J. Gordon bought 160 gallons of molasses, but having 
sold 40 gallons, at 30 cents per gsdlon, to a man who proved a 
bankrupt, and could pay only 30 cents on the dollar, he dis- 
posed of the remainder at 35 cents per gallon and gained 10 
per cent, on his purchase ; what was the cost of the molasses ? 

Ans. $ 41.45+. 

8. D. Bugbee bought a horse for $ 75.60, which was 10 per 
cent, less than his real value, and sold him for 16 per cent, 
more than his real value ; what did he receive for the horse, 
and whsit per cent, did he make on his purchase ? 

Ans. Received $ 97.44, and made 28| per cent. 

9. A merchant bought 70 yards of broadcloth, tJiat was 1| 

yards wide, for $ 4.50 per yard, but the cloth having been wet, 

It shrunk 5 per cent, in length and 5 in width ; for what must 

the cloth be sold per square yard to gain 12 per cent. ? 

Ans. $ 3. 19+. 
22* ^ 
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§ XXXVn. DUODECIMALS. 

Abt. 390* Duodecimals are a* kind of mixed numbers in 
which the unit, or foot, is divided into 12 equal parts, and each 
of these parts into 12 other equal parts, and so on indefinitely; 

thus, tV» jh^ *^- 

Duodecmials decrease from left to right in a twelvefold ratio, 
and the different orders, or denominations, are distinguished 
from each other by accents, called indices, placed at the right 
of the numerators. Hence the denominators are not expressed. 
Thus, 

1 inch or prime, equal to -^^ of a foot, is written 1 in. or T 
1 second " yIi " " 1' 

1 third " tVW " " 1'' 

1 fourth " yiy+TF " " 1' 

Hence the following 

TABLE. 



1 // 

r// 



12 fourths 


make 1^. 


12 thirds 


a j/f^ 


12 seconds 


" 1'. 


12 inches or primes 


" 1ft. 



ADDITION AND SUBTRACTION OF DTJODECIlffALS. 

Art. 960. Duodecimals are added and subtracted in the 
same manner as compound numbers. 

Examples for Fractics. 

1. Add together 12ft. 6' 9", 14ft. T 8", 165ft. 11' 10". 

Ans. 193ft. 2' 3". 

2. Add together 182ft. 11' 2" 4'", 127ft. T 8" 11'", 291ft 
5' 11" 10"'. Ans. 602ft. 0' 11" 1"'. 

3. From 204ft. T 9" take 114ft. 10' 6". 

Ans. 89ft. 9' 3". 

4. From 397ft. 9' 6" 11"' 7"" take 201ft. 11' 7"' 8'" 10'"'. 

Ans. 195ft. 9' 11" 2"' 9"". 



dvESTioNfl. — Art. 259. What are duodecimals ? Into how many parts is 
the unit or foot divided ? In what ratio do duodecimals decrease from leSl to 
right? How are the. different denominations distinguished from each other? 
Are the denominators of duodecimals expressed 7 Repeat the table 7 -—Art. 
260. How are duodecimals added and subtracted 7 
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MULTIPLICATION OF inrODECIBfALS. 

Abt. 961 • To find the denomination of the product of any 
two numbers in duodecimals, when multiplied together. 

Ex. 1. What is the product of 9ft. multiplied by dft. ? 

Ans. 2'?ft. 

OPSRATIOjr. 

9ft. X 3ft. = 27ft. 

2. Whatistheproductof7ft. multiplied by 6'? Ans. 3ft. 6'. 

OPBRAnON. 

6' = A of a foot; then 7ft. X A^- =H ~ ^i 42' -t- 

12 = 3ft. 6'. 

3. What is the product of 5' multiplied by 4'? Ans. I'S". 

OPBRATION. 

6' = A> and 4'«T^; then tVXA=*V« 80"; 20" 

-^ 12 =5= 1' 8". 

4 What is the product of 9' multiplied by 11"' ? 

Ans. 8'" 3"". 

OPSaATIOH. 

9'^ A. and ir' = Tliir; ^en X X T«ir = yr/Wnr = 

99"" ; 99"" -5- 12 = 8"' 3"". 

It will be observed, in the examples above, that feet multiplied by 
feet produce feet ; feet multiplied by primes produce primes ; primes 
multiplied by primes produce seconds, &c. ; and that the several 
products are of the same denomination as denoted by the sum of 
the indices of the numbers multiplied together. Hence, 

When two numbers are muUipUed together, the sum of their indices 
annealed to their product denotes its denomination. 

Abt. 963. To multiply duodecimals together. 

Ex. 1. Multiply 8ft. 6in. by 3ft. 7in. Ans. 30ft. 6' 6". 
oPBBATioM. We first multiply each of the terms in the 

8ft. 6' multiplioand by the 3ft. in the multiplier ; thus, 

3ft 7' 3ft. into 6' = IS' = 1ft. and 6'. We write the 

6' under the primes, and add the 1ft. to the pro- 

25ft. 6' duct of the 3ft. into 8ft., making 35ft. We 

4ft 1 1' 6" then multiply by the T ; thus, T into 6' = 42" 

rrr -, ^„ =» 3' and 6*. Placing the 6" at the right of the 

«5Utt. O b primes, we add the a' to the product of 7' into 



QiTMTiOTO. — Art. 261. How ig the denonunation of the produot denoted 
when duodecimals are multiplied together? — If feet are multiplied by feet, 
what is the product? What, if feet are multiplied by primes? If primes 
an multiplied by primes ? Is it absolutely necessary to commence the multi- 
plication with feet ? 
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8ft. ■■ SO'bb 4ft. and 11', which we write under the feet and mches, 
and the two products being added together we obtain 30ft. 5' 6''foi 
the answer. 

RuLK. — 1 . Under the muUipUcand write the same names or denormna- 
tions of the muUipUer; that t5, feet tmderfeet, inches under inches, (fc. 
Multiply each term in the mulHpUcand, beginning at the lowest, by the 
feet of the multiplier, and write each resuU under its respective term, 
observing to carry a unit for every 12 from each denomination to its 
next superior, 

2. In the same manner multiply the multiplicand by the inches of 
the multip&er, and unite the result of each term one place further to- 
toards the right than the corre^onding terms in the preceding product. 

3. Proceed in the same manner with the seconds <md all therest of the 
denominations, and the sum of the several products will be the product 
required. 

Examples for Fhactice. 

2. Multiply 8ft. 3in. by 7ft. 9in. Ans. 63ft. 11' 3". 

3. Multiply 12ft. 9' by 9ft. 11'. Ans. 126ft. 5' 3". 

4. Multiply 14ft. 9' 11" by 6ft. 11' 8". 

Ans. 103ft. 4' 5" 8'" 4"". 

5. Multiply 161ft. 8' 6" by 7ft. 10'. Ans. 1266ft. 8' 7". 

6. Multiply 87ft. 1' 11" by 5ft. 7' 6". 

Ans. 489ft. 8' 0" 2'" 7"". 

7. What are the contents of a board 18ft. long and 1ft. lOin. 
wide? Ans. 33ft. 

8. Wbat are the contents of a board 19ft. 8in. long and 2ft 
llinwide? Ans. 57ft. 4' 4". 

9. What are the contents of a floor 18ft. 9in. long and 10ft 
6in. wide ? Ans. 196ft. 10' 6". 

10. How many square feet of surface are there in a room 14ft 
9in. lonff, 12ft. 6in. wide, and 7ft. 9in. high ? Ans. 791ft. 1' 6". 

11. John Carpenter has agreed to make 12 shoe-boxes of 
boards that are one inch thick. The boxes are to be, on the 
outside, 3ft. 8in. long, 1ft. 9in. wide, and 1ft. 2in. high. How 
many square feet of boards will it require to make the boxes, 
and how many cubic feet will they hold ? 

Ans. 280 square feet ; 66 cubic feet, 864 inches. 

12. My garden is 18 rods long and 10 rods wide ; a ditch 
is dug round it 2 feet wide and 3 feet deep ; but ^e ditch 
not being of a sufficient breadth and depth, I have caused it to 
be dug 1 foot deeper and 1ft. 6in. wider. How many solid 
feet will it be necessary to remove ? Ans. 7540 feet 



QuuTiON. ■— Art. 262. What is the rale for multiplicatioii of Duodecimali 1 
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13. How many cords of wood in a pile 56 feet long, 4 feet 
wide, and 5 feet 6 inches high ? Ans. 9§ cords. 

14. How many cords of wood in a pile 23 feet 8 inches 
long, 4 feet wide, and 3 feet 9 inches high ? 

Ans. 2^^ cords. 

15. How much wood in a pile 97 feet long, 3 feet 8 inches 
wide, and 7 feet high ? Ans. 19 cords 3*f feet. 

16. If a pile of wood be 8 feet long, 3 feet 9 incnes wide, 
how high must it be to contain one cord ? Ans. 4^ feet. 

17. 1 have a room 12 feet long, 11 feet wide, and 7 J feet 
high ; in it are 2 doors, Q feet 6 inches high, and 30 inches 
wide, and the mop-boards are 8 inches high ; there are 3 win- 
dows, 3 feet 6 inches wide, and 5 feet 6 inches high ; how 
many square yards of paper wiU it require to cover the walls ? 

Ans. 25^(^ square yards. 



§ XXXVin. INVOLUTION. 

Art. 963« Involution is l3ie method of finding any required 
power of any given number or quantity. 

A potper is a quantity produced by multiplying any given 
number, called a root^ a certain number of times continually by 
itself. 

The number denoting the power is called the iTidex or expo- 
neni of the power, and is a small figure placed at the right of 
the root. Thus,, the second power of 6 is written 6' ; the third 
power of 4 is written 4^, and the fourth power of | is written 

Aat. 964* To laiae a number to anj lequiied power. 

3 s=s 3, the first power of 3, is written 3* or 3. 

3 X 3 s= 9, the second power of 3, is written 3^.- 

3x3x3= 27, the third power of 3, " « 3^ 

3X3X3X3=1=: 81, the fourth pow«r of 3, « " 3*. 

3X3X3X3X3=243, the fifth power, of 3, " " 3«. 



dvuTioKs.— Art. 263. What is Inirolution? What is a power? What 
is the number called that denotes the power? Where is it placed?— Art. 
264. To what is the index in each power equal? 
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fiy examixiing the several powets of 3 in ihe examples given, we see 
that the index of each power is equal to the number of times 3 is used 
as a factor in the multiplications producing the power, and that the 
number of times the number is multiplied into itself is one less than the 
power denoted by the index. Hence the 

Rule. — MuUiply the given number conjtmudlly by itself ^ till the nvm- 
ber of muUipUcations is one less than the index of the power to be found, 
and the last product will be the power required. 

NoTX 1. — A fraction may be raised to any power by this role, by mnl 
tiplying its terms continually together. Thus, the second power of ^ is | 

xf=A- 

Note 2. — A mixed number may be either reduced to an improper frac- 
tion, or the fractional part reduced to a decimal, and then raised to the 
required power. 



Examples for Pkactigb. 






Examples for I 

1. What is the 2d power of 6 ? 

2. What is the 3d power of 5 ? 

3. What is the 6th power of 4? 

4. What is the 4th power of 3 ? 

5. Wliat is the 3d power of } ? 

6. What is the 4th power of J ? 

7. What is the 5th power of §1 ? 
a What is the 3d power of .25 ? 
9. What is the Ist power of 17 ? 

Art. 96ftS. To raise a numl 



Ans. 36. 

Ans. 125. 

Ans. 4096. 

Ans. 81. 

Ans. f{. 

Ans. ^. 

Ans. 662^|. 

Ans. .015625. 

Ans. 17. 



Art. SMtS* To raise a number to any required power 
without producing all the intermediate powers. 

Ex. 1. What is the 8th power of 4? Ans. 65536. 

OPBEAnON. 
1 S 8 84.8+8-i 8. 

4, 16, 64; 64X64X16 = 65536. 

We first raise 4 to the 3d power, and write the exponents denoting 
each power directly above it. We then add the exponent 3 to itself, 
and increasing the sum^ the exponent 3, obtain 8, a number equal to 
the power required. We next multiply 64, the power belonging to 
the exponent 3, into itself, and this product by 10, the power belong- 
ing to the exponent 2, and obtain 65536, for the 8th power. Hence the 
following 

Rule. — Raise the given number to any convenient power, and write 
the exponents denoting the respective powers directly abime them. Then 

duESTioNs. — What is the rule for raising a number to any required power 7 
How may a vulgar fraction be raised to a required power? How a mixed 
number 7 — Art. 365. What are the numbers placed over the several powers 
of 4 called, and what do they denote 7 
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odd together such exponents as toiil make a number equal to the required 
power, repeating any one when it is more convenient ; and the product 
of the powers bdonging to these exponents unll be the required answer. 

Note. — When a power has been found, doable that power may be ob 
tained by mnltiplying it into haelC 

Examples for Pkactice. 

2. What is the 7th power of 5 ? Ans. 78125. 

3. What is the 9th power of 6 ? Ans. 10077696. 

4. What is the 12th power of 7? Ans. 13841287201. 
. 5. What is the 8th power of 8 ? Ans. 16777216. 

6. What is the 20th power of 4 ? 

Ans. 1099511627776. 

7. What is the 30th power of 3 ? 

Ans. 205891132094649. 

8. What is the 50th power of 2 ? 

Ans. 1125899906842624. 



§ XXXIX. EVOLUTION. 

Art. 966. Evolution is the method of finding the root 
of a given power or number, and is therefore the reverse of 
Involution. 

A root of any power is a number which, being multiplied 
into itself a certain number of times, produces the given power. 
Thus, 4 is the second or square root of 16, because 4 X 4 =s 
16 ; and 3 is the third or atbe root of 27, because 3x^X3 
= 27. 

The root takes the name of the power of which it is the root. 
Thus, if the number is a second power, the pot is called the 
second or square root ; if it is a third power, the root is called 
the third or cube root ; and, if it is a fourth power, its root is 
called the fourth or biqiuidrate root. 

Those roots which can be exactly found are called rational 
roots ; those which cannot be exacuy found, but approximate 
towards the true root, are called swrd roots. 

duBSTioNs. — What is the rule for inyolviDg a number without producing 
all the intermediate powers 7 — Art. 266. What is Evolution? What is a 
loot? From what aoes the root take its name? What are rational roots! 
What surdrooU? ., 
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Roots are denoted by writing the chaiacter /s/ before the 
power, with the index of the root over it,, or by a fractional 
index or exponent. The third or cube root of 27 is expressed 
thus, >^27 or 27^ ; and the second or square root of 25 is ex- 
pressed thus, /^25 or 25^. 

Note. — The index 2 orer /^ is nmiaUy cfmitted, when the square root is 
required. Thus, /^64 denotes the square root of 64. 

EXTRACTION OF TBB SQUARE BOOT. 

Art. 90T. The Square Root is the root of any second 
power, and is so called because the square or secon(^ power of 
any number represents the contents of a square siurface, of 
which the root is the length of one side. 

Art. 968. To extract the square toot of any number is 
to find a number which, being multiplied by itself, will produce 
the given number. 

The following numbers in the upper line represent roots, and 
those in the lower line their second powers or squares. 

Roots, 123456 78 9 10 
Squares, 1 4 9 16 25 36 49 64 81 100 

It will be observed that the second power or square of each of the 
numbers above contains twice as many figures as tne root, or twice as 
many wanting one. Hence, 

- To ascertain the number of figures in the square root of any gwen nvm- 
her J it must he divided into periods, beginning at M€ right, each of which, 
excepting the last, must always contain two figures ; and the number 
of periods will denote the number of figures of which the root will consist, 

Ex. 1. I wish to arrange 625 tiles, each of which is 1 foot 
square, into a square pavement; what will be the length of one 
of the sides ? Ans. 25 feet. 

opBEATioH. It is evident, if we extract the square root 

6 2^^25 Ans ^^ ^^^» ^® ®^ obtain one side of the pave- 
; ^ ' • ' ment, in feet. (Art. 267.) 
^ Beginning at the n?ht hand, we divide the 

45)225 numb^ into periods, by placing a point over 

225 ^® '^Srht hand figure of each period; and 

then find the greatest square number in the 

duBSTioNs. — How are roots denoted? How is the third or cube root 
denoted? How the second or square' root? What is said of the index 2? 
— Art. 267. What is meant by the square root, and why is it so called ?— 
Art. 268. What is meant by eztractii^ the square root? How many more 
fibres in the square of any number thui in the root? How do you ascertain 
the number of figures in the square root of any number? Why do you point 
off the numbers into periods of two figures each ? What is found by extract- 
ing the square root of the number in tne question ? 
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left hand period, 6 (hundreds) to he 4 (hundreds), and that il3 root is 
S, which we write in the quotient. As this 2 is in the place of tens, 
its value is 20, and represents the side of a square, the area or super* 
ficial contents of which are 400 square feet, as seen in Fig. 1. 

We now suhtract 400 feet firom 625 feet, 
and have 226 feet remaining, which must 
be added on two sides of Fig. 1, in order that 
it may remain a square. We therefore 
double the root 2 (tens) or 20, one side of 
the square, to obtain the length of the two 
sides to be enlarged, making 40 feet ; and 
then inquire how many times 40, as a divi- 
sor, is contained in the dividend 225, and find 
it to be 5 times. This 5 we write in the 
quotient or root, and also on the right of the 
divisor, and it represents the width of the 
additions to the square, as seen' in Fig. 2. 

The width of the additions being multiplied by 40, the length of 
the two additions, makes 200 square feet, the contents of the two addi- 
tions E and F, which axe 100 feet for each. 
The space G now remains to be filled, to 
complete the square, each side of which is 
5 feet, or equal to the width of E and F. 
If, therefore, we square 5, we have the con- 
tents of the last addition, G, equal to 25 
square feet. It is on account of this last 
addition that the last figure of the root is 
placed in the divisor, for we thus obtain 45 
feet for the length of all the additions made, 
which, being multiplied by the width, (5fl.,) 
the last figure in the root, the product, 225 
25 feet. square feet, will be the contents of the three 

additions E, F and G^ and equal to the feet remaining after we had found 
the first square. Hence we obtain 25 feet for the length of one side 
of the pavement, since 25 X 25 => 625, the number of tiles to be ar- 
ranged, and equal to the sum of the several parts of Fig. 2 ; thus, 400 
+ 100 -|- 100 -j- 25 s= 625. From this solution and explanation we 
deduce the following 
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Qn«BTioKs. — What is first done after dividing the number into periods? 
Wimt part of Fig. 1 does this greatest scruare nmnoer represent? What place 
does the figure of the root occapy, and wbat port of the figure does it represent T 
Why does it have the place of tens ? Why do you double the root for a divi- 
sor? What part of Fig. 2 does the divisor represent? What part does the 
last figure of the root represent? Why do you multiply the divisor by the 
last fieure of the root ? What parts of the figure does the product represent ? 
Whydo you sqiuure the last figure of the root? What part of the figure does 
this square represent? What other way of finding the contents of the addi- 
tions without multiplying the parts separately by the width? . 

23 
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RvLC — 1. Separate the given number into periods of two figures 
each, hy putting a point over the place of units, another over the plaa 
of hundreds, and so on, and these points will show the number offigtares 
of which the root will consist. 

3. Find the greatest square number in the first or left \and period^ 
placing the root of it at the right hand of the given number, after the 
manner of a quotient in divisum, for the first figure lof the root, and 
the square number under the period, subtracting it therefrom ; aid to 
the remainder bring down the next period for a dividend. 

3. Pkice the double of the root already found on the left hand of the 
dividend for a divisor. 

4. Find how often the divisor is contained in the dividend, omitting 
the right hand figure, and place the answer in the root far the second 
figure of it, and likewise on the right hand of the divisor.* Multiply 
the divisor vfith the figure last annexed by the figure last placed in the 
root, and subtract the product from the dividend, Tb the remainder 
join the neaU period for a new mvidend. 

5. Double the figures already found in the root for a new divisor, or 
bring down the last divisor for a new one, doubling the right hand 
figure of it, and from these find the next figure in the root as last di- 
rected, and continue the operation in the same manner till all thi periods 
have been brought down. 

Note. — 1. If the dividend does not contain the diviaor, a cipher miist be 
placed in the root, and also at the ri^ht of the divisor ; then, afler bringing 
down the next period, this last divisor must be used as the divisor of the 
new dividend. 

2. When there is a remainder after extracting the root of a nmnber, pe- 
riods of ciphers may be annexed, and the figares of the root thos obtained 
will be decimals. 

3. If the given number is a decimal, or a whole number and a decimal, 
the root is extracted in the same manner as in whole numbers, except in 
pointing off the decimals either alone or in connection with the whole num- 
ber, we begin at the separatrix and place a point over every second figure 
toward the right, filling the last period, if incomplete-, with a cipher. 

4. The square root of any number ending with 2, 8, 7, or 8, cannot be 
exactly found. 

Examples fob Practice. 
2. What is the square root of 148996 ? 

* The figure of the root must generally be diminished by one or two units, 
on account of the deficiency in enlarging Uie square. 



Questions. — What is the rule for extracting the square root ? What is to 
be done if the dividend does not contain the divisor? What must be done if 
there is a remainder after extracting the root? What do you do if the given 
number is a decunal ? Of what numbers can tlie square root not be found ? 
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OFBULnoir. 



148996(386 
9 

68)589 
544 



19*\- 



766)4596 
4596 



3. What is the square root of 516961? • Ans. 719. '■ 

4. What is the square root of 182329 ? Ans. 427. fi 

5. What is the square root of 23804641 ? Ans. 4879. ■ 

6. What is the square root of 10673289 ? Ans. 3267. 

7. What is the square root of 20894041 ? Ans. 4571. 

8. What is the square rpot of 42025 ? Ans. 205. 

9. What is the square root of 1014049 ? Ans. 1007. 

10. What is the square root of 538 ? Ans. 23.1944-. 

11. What is the square root of 71? Ans. 8.426 — . 

12. What is the square root of 7 ? Ans. 2.645- -. 

13. What is the square root of .1024 ? Ans. .32. 
14 What is the square root of .3364 ? Ans. .58. 

15. What is the square root of .895 ? Ans. .946-|-. 

16. What is the square root of .120409? Ans. .347. 

17. What is the square root of 61723020.96? Ans. 7856.4. 

18. What is the square root of 9754.60423716 ? 

Ans. 98.7654. 

Art. 369. If it is required to extract the square root of a 
vulgar fraction, or of a mixed numher, the mixed number must 
he reduced to an improper fraction ; and in both cases the frac- 
tions must be reduced to their lowest terms, and the root of the 
numerator and denominator extracted. 

NoTX. — W)ien the exact root of the tenns of a fraction cannot be found, 
h nnut be reduced to a decimal, and the root of the decimal extracted. 

Examples for Practice. 

1. What is the square root of •^- ? Ans. ^. 

2. What is the square root of ^|f ? Ans. ^. 

3. What is the square root of ^11^? Ans. f|. 

4. What is the square root of -^^^ ? Ans. .^. 

5. What is the square root of 60t^? Ans. 7j. 

6. What is the square root of 28|j^ ? Ans. 5f . 

Qunrxoxra. —Art. 269. What do yon do when it is required to extract the 
•qoare root of a vulgar fraction or of a mixed number? 
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7. What is the square root of 47^ ? Ans. 6}. 

8. What is the square root of Jf ? Ans. .858-|-. 

9. What is the square root of 83 1? Ans. 9.14--. 

10. What is the square root of 121^? Ans. 11.042-1-. 

11. What is the square root of -j^ ? Ans. f. 

12. What is the square root of ^ ? Ans. f 

APPLICATION OF THE SQUAKB BOOT. 

Art. 970* The square root may be applied to finding the 
dimensions and areas of squares, triangles, circles, and other 
surfaces. 

1. A certain general has an army of 226576 men; how 
many must he place rank and file to form them into a square ? 

Ans. 476. 

2. A gentleman purchased a lot of land in tiie form of a 
square, containing 640 acres ; how many rods square is his 
lot ? Ans. 320 rods. 

3. I hare three pieces of land ; the first is 125 rods long, 
and 53 wide ; the second is 62^ rods long, and 34 wide ; and 
the third contains 37 acres ; what wiU be &e length of the side 
of a square field whose area will be equal to the three pieces ? 

Ans. 121.11-}- rods. 

4. W. Scott has 2 house lots ; the first is 242 feet square, 
and the second contains 9 times the area of the first ; how many 
feet square is the second ? Ans. 726 feet. 

5. There are two pastures, one of which contains 124 acres, 
and the area of the odier is to the former as 5 to 4 ; how many 
rods square is the latter f Ans. 157.4S-|- rods. 

6. 1 wish to set out an orchard containing 216 fruit trees, so 
that the length shall be to the breadth as 3 to 2, and the distance 
of the trees from each other 25 feet ; how many trees will there be 
in a row each way, and how many square feet of ground will the 
orchard cover ? Ans. 18 in length ; 12 in breadth ; 1 16875 sq. ft 

Art. 97 1« A triangle is a figure having three sides and 
three angles. 

A right angled tridngle is a figure having three sides and 
three angles, one of which is a right angles 

QvzsTtoNS. — Art. 270. To whdt may the square root be applied?— Art. 
271. What is a triangle? What is a right angled tdanglef What is the 
longeat side called 1 What the other two? 
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Base. 



The side A B is called the base of the tri- 
angle, the side B C the perpendicuktr, the 
side A C the hypolhenuse^ and the angle at 
B is a right angle. 



Art. 373* In erery right angled triangle the square of the 
hypothenuse is equal to the sum of the squares of the base and 
perpendicular, as shown by the following diagram. 
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It will be seen by examining this diagram 
that the large square, formed on the hy- 
pothenuse A C, contains the same num- 
ber of small squares as the other two count- 
ed together. Hence, the propriety of the 
following rules. 



Art. 373. To find the hypothenuse, the base and perpen- 
dicular being given. 

Rule. — AM the square of the basetothe square of the perpendicular^ 
and extract the square root of their sum. 

Art. 374* To find the perpendicular, the base and hypoth- 
enuse being given. 

RuLc. — Subtract the square of the base from the square of the hypoth- 
enuse^ and extract the square root of the remainder. 

Art. 99tS« To find the base, the hypothenuse and peipen- 
dicular being given. 

Rule. — Subtract the square of the perpendicular from the square of 
the hypothenuse, and extract the square root of the remainder. 

Examples for Practice. 

1. What must be the length of a ladder to reach to the top 
of a house 40 feet in height, the bottom of the ladder being 
placed 9 feet from the sill ? Ans. 41 feet. 



QxTESTioNS. — Art. 272. How does the square of the hypothenuse compere 
with the base and perpendicular ? How does this fact appear from Fig. 2? — 
Art. 273. What is the rule for finding the hypothenuse ? —Art. 274. What 
fiw finding the perpendicular ? — Art. 275. What for finding the base 7 

23* 
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2. Two yessels sail from the same port ; one sails due north 
360 miles, and the other due east 450 miles ; what is their dis- 
tance from each other ? Ans. 576.24- miles. 

3. The hypothenuse of a certain right angled triangle is 60 
feet, and the perpendicular is 36 feet ; what is the length of 
the base ? Ans. 48 feet. 

4. A line drawn from the top of the steeple of a certain meet- 
ing-house to a point at the distance of 50 feet on a level from the 
base of the steepte, is 120 feet in length ; what is the height 
of the steeple ? Ans. 109.08+ feet. 

5. The height of a tree on an island in a certain river, is 160 
feet. The base of the tree is 100 feet on a horizontal Hue from 
the river, and is elevated 20 feet above its surface. A line ex- 
tending from the top of the tree to the further shore of the river 
is 500 feet Sequi^ed the width of the river. 

Ans. 366.47+ feet 

6. On the summit of a hill there is a tower 160 feet high, 
whose base is 90 feet, on a level, from a certain road that is' 
110 feet wide ; the length of a line extending from the top of 
the tower to a point on the opposite side of the road is 300 feet 
What is the elevation of the base of the tower above the 
road ? Ans. 63.64+ feet 

7. John Snow's dwelling is 60 rods north of the meeting- 
house, James Briggs's is 80 rods east of the meeting-house, Sam- 
uel Jenkins's is 70 rods south, and James Emerson's 90 rods 
west of the meeting-house ; how far will Snow have to travel to 
visit his three neighbors, and then return home ? 

Ans. 428.4+ rods. 

8. A certain rof^n is 24 feet knig, 18 feet vnde, and 12 feet 
high ; required the distance from one of the lower comers to 
an opposite upper corner* Ans. 32.3+ feet 

• 

Art. StT6. A circle is a plane figure bounded by a curved 
line, every part of which is equally distant from a point called 
the centre. 

The circumference or periphery of a circle is the 
line which bounds it. 

The dUtmeter of a circle is a line drawn through 
the centre, and terminated by Um; oircamf<Nrenoe; 
as AB. 



Qttbstioks. — Art. 275. What ii a circle? What it the circiimf«rencs of 
a circle 1 What the diameter ? 
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Art. 977* All circles are to each other as the squares of 
their diameters, semidiameters, or circumferences. 

All similar triangles and other rectilineal figures are to each 
other as the squares of their homologous or corresponding sides. 

Aet. 378. To find the side, diameter, or circumference of 
any surface, ^hich is similar to a given surface. 

Bulk. — Staie thequesiion as in Proportion, and square the given sides j 
diameters y or circun^erences, and the square root of the fourth term of 
the proportion will be the required ansvoer* 

Abt. 379. To find the area of any sur&ce which is simi-^ 
lar to a given surfieu^e. 

Rule. — State the question as m Proportion^ and square the given 
sides, diameters, or drcunferences, and the fourth term <fthe proportion 
is the required answer. 

Examples for Practice. 

Ex. 1» I have a triangular piece of land containing 65 acres, 
one side of which is 100 rods in length ; what is the length of 
the correi^nding side of a similar triangle containing 32^ 
acres ? Ajas. 70.71-}- rods. 

OPXRAnON. 

65:32j::100»:6000; ^5000 = 70.71 + rods. 

2. I have a hoard in the form of a triangle, the length of one of 
its sides is 16 feet. My neighhor wishes to purchase one half 
the hoard ; at what distance from the smaller end must it he di- 
vided parallel to the base or larger end ? Ans. 1 1.314- feet. 
. 3. Theice is a triangular piece of land, the length oi one side 
of which is 11 rods ; required the length of the corresponding 
side of a similar triangle containing three times as much. 

, Ans. 19.05-|- rods. 

4. The diameter of a circle is 6 feet, and its area is 28.3 
feet ; what is the diameter of a circle whose area is 42.5 feet ? 

Ans. 7.35+ feet. 
' 5. If an anchor, which weighs 20001b., requires a cable 3 
inches in diameter, what should be the diameter of a cable, 
when the anchor weighs 40001b. ? Ans. 4.24+ inches. 

6. A rope 4 inches in circumference will sustam tf weight 
of 10001b. ; what must be the circumference of a rope that will* 
sustain 50001b ? Ans. 8.94-f- inches. 

7. There is a triangle containing 72 square rods, and one of 

■■ II I II III II 

QuuTiOMfl. — Art. 277. What proportion do circles have to each other 7 — 
Art. 278. What is the rule for fiadmg the side, diameter, fiu:., of a surface 
similar to a given surface ? — Art. 279. What is the rule for findmg the area 
of a surface similar to a given surface ? 
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its sides measures 12 rods ; what is the area of a similar tri- 
angle whose corresponding side measures 8 rods ? 

Ans. 22 rods. 

8. A gentleman has a park, in the form of a right angled 
triangle, containing 950 square rods, the longest side or hypoth- 
enuse of which is 45 rods. He wishes to lay out ano&er in 
the same form, with an hypothenuse | the length of the first ; 
required the area. Ans. 105.554- square rods. 

9. If a cylinder 6 inches in diameter contam 1.178-^ cubic 
feet, how many cuhic feet will a cylinder of the same length 
contain, that is 9 inches in diameter ? Ans. 2.65-1- feet 

10. If a pipe, 2 inches in diameter, will fill a cistern in 20^ 
minutes, how long would it take a pipe, that is 3 inches in 
diameter ? Ans. 9 minutes. 

11. A tuhe } of an inch in diameter will empty a cistem 
in 50 minutes ; required the time it will empty the cistem, 
.when there is another pipe running into it | of an mch in diam- 
eter ? Ans. 62^ minutes. 

Art. S80. To find the side of a square that can be in* 
scribed in a circle of a given diameter. 

A square is said to be inscribed in a circle when 
each of its angles or corners touches the circumfer- 
ence. It may be conceived to be composed of two 
right angled triangles, the base and perpendicular of 
each being- equal, and their hypothenuse the diameter 
of the circle, as seen in the diagranu Hence the 

Rule. — Extract the square root of half the square of the diameter^ 
and it is the side of the inscribed square. 

Examples for Practice. 

1. What is the length of one side of a square that can be 
inscribed in a circle, whose diameter is 12 feet ? 

Ans. 8.48+ feet. 

2. How large a square stick may be hewn from a round 
one, which is 30 inches in diameter ? 

Ans. 21.2-f- inches square. 

3. A has a cylinder of lignum-vitsB, 19^ inches long and Ij 
inches in diameter ; how large a square ruler may be made 
from it ? Ans. 1.06 inches square. 

Questions. — Art. 280. When is a square said to be inscribed in a circle 7 
Of what may the inscribed square be conceived to be composed ? What part 
of the circle is the hypothenuse of the two triangles ? What is the rale for 
finding the side of the mscribed square 7 




ol the circle is tne hypothenuse ol the 
finding the side of the inscribed square 
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EXTRACTION OF THE CUBE EOOT. 

Art. 381 • The Cube Root is the root of any third power, 
and is so called because the cube or third power of any number 
represents the contents of a cubic body, of which the cube root 
is one of its sides. 

Art. S83. To extract the cube root is to find a number, 
which, bein^ multiplied into its square, will produce the given 
number. The following numbers in tfie upper line represent 
roots, and those in the loweir line their third powers or cubes. 

Roots, 123456789 10 
Cubes, 1 8 27 64 125 216 343 512 729 1000 

It will be observed that the cabe or third power of each of the num- 
bers above contains three times as many figures as the root, or three 
times as many wanting one, or two at most. Hence, 

7b ascertain the mmib&r of^gures in the cube root of any given niim- 
her, it must be divided into periods j be^nning at the right, eem of which, 
excepting the last, must always contain three figures, and the number of 
periods will denote the number of figures, wTuai the root wiU contain, 

Ex. 1. I have 17576 cubical blocks of marble, which meas- 
ure one foot on each side ; what will be the length of one of 
the sides of a cubical pile, which may be formed of them ? 

Ans. 26 feet. 

OPBRATION. 

17676(26 Root It is evident that 

8 the number of 

' ' ' blocks or feet on a 

2«X 300== 1200 ) 9576 1st dividend, side wUl be equal 

^_ - ^ - , ,. . to the cube root of 

7200 Ist addition. 17576. (Art. 281.) 

6''X2X30 = 2160 2d addition. Beginning at the 

6» = 2 1 6 3d addition, right hand, we di- 

i vide the number 

9576 Subtrahend, into periods, by 

placing a point over 
the right hand fijrnre of eaoh period. We then find the greatest cube 
number in the len hand period 17 (thousands) to be 8 (thdusandis) , and 

Qvnrxoira. — Art. 281. What is the cube root, and why so called? — Ait. 
282. What is meant by extiractinff the eabe root? How many more figures in 
the cube of any nimibc»r than in the root? How do yon ascertain the number 
of fignies in the cube root of any number? What is found by extracting the 
cube root of the number in the example ? What is first done after separating 
the number into periods 7 
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its root 3, which wo plaM in the quotient or root. As 3 is in tba 
plac« of Una, becauae thers is tA be another Geuie in the root, its Talus 
18 20, and il repreaenta the aide of a cube (Fig. 1), the conients of 
u bich are BOOO cubic feet ; thoa 30 X 20 X 20 = 6000. 

We neiT subtract the cube of 3 (tens) 
Es a (thoosanda) from the Gist period, IT 
(thoosanda), and have 9 (^ousand) feet 
remainine, which, being increased bvthe 
next penod, makes Q57B cubic feet. This 
^ most be added to three aides of the cubs, 
Fig- I , in Older that it maj rematn a cube. 
jTo do (his, we muBt find the superficial 
contents of the three sides of the cube, to 
PlilllM^^^ which the additions are to be made. Now, 
rr^ — '-^ since one side is 3 (lens) or 20 feet square, 

" its saperficial conlenta wiU be 30 X 20 = . 

400 aquare feet, and this multiplied by 3 will be the superficial contents ■ 
of three aides ; ibus, 20 X 30 X 3 =3 ISOO, or, which is the aamo ' 
thing, we mukiplj the aqaaie of the quotient figure, or root, by 300 ; 
thus, W X 300 = 1300 aqoare feet. Making this number a diTiaor, 
we diride the dividend 9676 by it, and 
obtain 6 forthe quotient, which we place 
in ^e root. This 6 represents the 
thicknGM of each of the three additions 
to be made to the cube, and their super- 
ficial contents being multiplied bv it ws 
I haie 1200 X 6 = 7300 cubic feet for 
the contents of the three additions, A, B ' 
and C, as seen in Fig. 3. 

Haling made these additions to the , 
cube, we find that there are three other . 
_ deficiencies, nn,oo, and r r, the length 

of which is equal to one aide of the addi- 
liona, S (tens) or SO faet ; and their breuth and thickness, 6 feet, 
equal to the thicknesa of the additions. Therefore, to find the solid 
oonteuts oC the additions, neceaaarjr to supply these defidencies, we 
multiply the product of their length, brMdth and thickness by the 
number of addilionB ; thus, 6X6X80X3 = 8160, 01, which ia 
I multiiJy the square of the last quotient figure 
of the root, and that piodnot by 30 ; thus, e^X 3 



-R*-S. 




the I 
by the ft 



QiiBmom. — What Is dons wlthtbli'grmMst cab« nnmb*r, and vhaln 



of Fig. 1 doei it iniieHnl 1 Wtul 
and what part of ibe Bean does it 
of the B^r« found T What emiBtl 



oenll What is dooe with the root1 wW i . 

, fignndoea it repceseall How are the cubic&l coQleoU 

e &gvn found? What emiBtltntes (he remaiadec after sublncting ths 
■Hius unmbBrfrom theleftbaDdHriodT To bawmaDyBidesof Ihs cube must 
thit remainder be added 1 Whyl How do yon find the diTiaor 1 What parts 
of ihe figure doei it represent^ UawdoTouoblaiDthe last fisure of tbeiwtl 
What part of Fir. 3 does it represent? Why do you mnltipTv the dirisor bj 
tbelaatquDtiealSKurel What parts of the figure dues the product reraeaenll 
Whal three other deficieocies in the figure? 
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X 30 — S160 cubic feel for the oontents of the additkniB tt,uv, and 
CD, aa seen in Fig. 3. 

These additionB being- made to the 
cube, we atill obaerve another deficien- 
cy of the cubical since x x », the 
length, breadth, and thicknesB of nhich 
■so are each eqnal to the thicknesa of the 
othoT additions, which is 6 feet. There- 
fore, we find the contenta of the addition 
neceasarr to supply this deficiency by 
ronlUplying its length, brssdlh, and 
thicknesa together, or cubing the last 
figure of the root ; thtis, 6X^X6^ 
SIS cubic feet for the contents of the 
a Fig. 4. 

The cube is now complete, and if we 
add together the several additions that 
hare been made to it, thus, 7300 -f- 3160 
-]- 216 =3 gS76, we obtain the number of 
cubic feet lemaining sAei subtracting the 
fiiat cube, which, being subtracted from 
I the dividend in the operation, leaves no 
remainder. Hence, the cubical pile formed 
ia 36 feet on each side ; since 36 X S6 
X 26 n= 17576, the given number of 
hlocka, and the som of the several parte 

of Fiff. 4. Thus, SOT" ' ' 

S160 4^16 => 17S76. 
lowing 

RnLi. — I. Separate the given niaiAer into periods of three figures 
tach, by placing a point over the unit figure, and every third figure be- 
yond the place of units. 

2. f\nd by the table the greatest cube in the left hand period, and put 
ks root in the quotient. 

3. Subtraii the cube, thus found, from this period, and to the re- 
minder bring dovtn the next period ; call this the dividend. 

', Multi^ the square of the quotient by 300 for a divitor, by vihkh 




5. Mtdtiply the divisor by this last quotient figure, and write the prO' 
duct under the dividend; then ntultiply the square of the lait quotient 
' ■• ' .■ . - - I, and this product by SC 



figure by the former quotient figure 



offig^ 



all, set the adie of the last 



ta of lilg. 3 does 
conlenul What 
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6. Subtract the subtrahend from the dividend^ and to the remanier 
bring down the next period for a new dividend^ with which proceed as 
brfore^ and so on^ till the whole is compleUd. 

NoTX. — The obflervattons made in Notes 1, 2, and 8, under square root, 
are equally applicable to the eaberoot, exee|>t in pointing off decunals each 
period moat contain thru fiprea, and tmo ciphera mnat be placed at the 
right of the diviaor when it m not oonfamed in the dividend. 

Examples for Pkagtice. 

I. What is the cube root of 78402752 ? Ans. 428. 

OFBULnON. 

7§405752(428 Root. 
64 

4800) 14402 = 1st dividend. 

9600 
480 

8 

10088= 1st subtrahend. 

5 2 9 2 ) 4314762 = 2d dividend. 

4233600 

80640 

<12 

4314752 = 2d subtrahend. 

2. What is the cube root of 74088? Ans. 42. 

3. What is the cube root of 185193 ? Ans. 57. 

4. What is the cube root of 80621568 ? Ans. 432. 

5. What is the cube root of 176558481 ? Ans. 561. 

6. What is the cube root of 257259456 ? Ans, 636. 

7. What is the cube root of 1860867 ? Ans. 123. 

8. What is the cube root of 1879080904 ? Ans. 1234. 
^. What is the cube root of 41673648.563 ? Ans. 346.7. 

10. What is the cube root of 483921.516051 ? 

Ans. 78.51. 

II. What is the cube root of 8.144865728 ? 

Ans. 2.012. 

12. What is the cube root of .075686967 ? Ans. .423. 

13. What is the cube root of 25 ? Ans. 2.92+. 



QuBSTioN. — How many ciphers must be placed at the ri«ht of the divisof 
when It is not contained in the dividend 7 
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Aet. 383. When it is required to extract the cuhe root of 
a vulgar fraction, or a mixed number, it is prepared in the 
same manner as directed in square root. (Art. 269.) 

Examples for Practice. 

1. What is the cube root of Sl^St ? Ans. 4334+. 

2. What is the cube root of -^^i^ ? Ans. A. 

3. What is the cube root of 49^^ • Ans. 3|. 

4. What is the cube root of 166| ? Ans. 6|. 

5. What is the cube root of 85^^ ? Ans. 4|. 

APPLICATION OF THE CUBE ROOT. 

Art. 383. The cube root may be applied in finding the 
dimensions and contents of cubes and other solids. 

1. A carpenter wishes to make a cubical cistern that shall 
contain 2744 cubic feet of water; what must be the length of 
one of its sides ? Ans. 14 feet. 

2. A farmer has a cubical box that will hold 400 bushels of 
grain ; what is the height of the box ? Ans. 7.92-}- feet. 

3. There is a celku:, the length of which is 18 feet, the 
width 15 feet, and the depth 10 feet ; what would be the depth 
of another cellar of the same size, having the length, width, 
and depth equal ? Ans. 13.92-|- feet. 

Art. 384» A sphere is a solid bounded by one continued 
convex surface, every part of which is equally distant from a 
point within, called me centre. 



The diameter of a sphere is a straight line 
passing through the centre, and terminated by 
the surface ; as A B. 

Art. 38S« A gone is a solid having a circle for its base, 
and its top terminated in a point, called the vertex. 



QuBsTioNS. — Art. 282. How is a vulgar fraction or a mixed number pre- 
pared for extracting the souare root 7 — Art. 283. To what may the cube root 
be applied ? — Art. 284. What is a Sphere ? What is the diameter of a sphere 7 
— Art. 286. What is a cone 7 

24 
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The altitude of a cone is its perpendicular height, 
or a line drawn from the vertex perpendicular to the 
plane of the hase ; as B G. 



Art. 386* Spheres are to each other as the cubes of their 
diameters, or of their circumferences. 

Similar cones are to each other as the cubes of their altitudes, 
or the diameters of their bases. 

All similar solids are to each other as the cubes of their 
homologous or corresponding sides, or of their diameters. 

Art. 38y • To find the contents of any solid which is sim- 
ilar to a given solid. 

Rule. — State the question as in Proportion, and cube the given sides, 
diameters, altiiudeSj or drcuntferences, and the fourth term of the pro- 
portion is the required answer. 

Art. 388* To find the side, diameter, circumference, or 
altitude of any solid, which is similar to a given solid. 

Rule. — State the question as in Proportion, and cube the given sides, 
diameters, circumferences, or altitudes, and the cube root of the fourth 
term of the proportion is the required answer. 

Examples for Practice. 

1. If a cone 2 feet in height contains 456 cubic feet, what 
are the contents of a similar cone, the altitude of which is 3 
feet ? Ans. 1539 cubic feet. 

OFBRATZON. 

2«:3«:: 456: 1539. 

2. If a cubic piece. of metal, the side of which is 2 feet, is 
worth $ 6.25 ; what is another cubical piece of the same kind 
worth, one side of which is 12 feet ? Ans. 9 1350. 

3. If a ball, 4 inches in diameter, weighs 501b., what is the 
weight of a ball 6 inches in diameter ? Ans. 168.7-}- lb. 

Questions. — What is the altitude of a cone 7 Art. 286. What proportion 
do spheres have to each other ? What proportion do cones have to each other 7 
What proportion do all simikr solids have to each other 7 — Art. 287. What is 
the rule for findings the contents of a solid similar to a given solid 7 — Art. 288. 
What is the rule for finding the side, diameter, &c., of a solid similar to a 
given solid 7 
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4. If a sugar loaf, which is 12 inches in height, weighs 161b., 
how many inches may be broken from the base, that the residue 
msLj weigh 81b. ? Ans. 2.5-|- in. 

5. If an ox, that weighs 8001b., girts 6 feet, what is the 
weight of an ox that girts 7 feet ? Ans. 1270.dlb. 

6. If a tree, that is one foot in diameter, make one cord, 
how many cords are there in a similar tree, whose diameter is 
two feet ? - ' Ans. 8 cords. 

7. If a bell, 30 inches high, weighs 10001b., what is the 
weight of a bell 40 inches high ? Ans. 2370.31b. 

8. If an apple, 6 inches in circumference, weighs 16 ounces, 
what is the weight of an apple 12 inches in circumference ? 

Ans. 128 ounces. 

9. A and B own a stack of hay in a conical form. It is 15 
feet high, and A owns § of the stack ; it is required to know 
how many feet he must take from the top of it for his share. 

Ans. 13.1-j- feet. 



§ XL. ARITHMETICAL PROGRESSION. 

Aet. 389. When a series of numbers increases or de- 
creases by a constant difference, it is called Arithmetical Pro- 
gression, or Progression by Difference. Thus, 

2, 5, 8, 11, 14, 17, 20, 23, 26, 29, 
29, 26, 23, 20, 17, 14, 11, 8, 5, 2. 

The first is called an ascending series or progression. The 
second is called a descending series or progression. The num- 
bers which form the series are called the terms of the progres- 
sion. The^r^^ and last terms are called the extremes, and the 
other terms the means. The constant difference is called the 
common differeruce of the progression. 

Any three of the five following things being given, the other 
two may be found : — 

Questions. — Art. 289. What is arithmetical nrogression 7 What is an 
ascending series 7 What a descending series 7 what are tlie terms of a pro- 
gression 7 What the extremes 7 Wluit the means 7 
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1st The first term, or first extreme ; 

2d. The last term, or last extreme ; 

3d. The number of terms ; 

4th. The common difference ; 

5th. The smn of the terms. 

Abt. 990* To find the common difierence, the first term, 
last term, and number of terms being given. 

Illustration. — In the following series, 

2, 6, 8, 11, 14, 17, 20, 23, 26, 29, 

2 and 29 are the extremes, 3 the common difference, 10 the 
number of terms, and the sum of the series 155. 

It is evident that the number of common differences in any 
series must be 1 less than the number of terms. Therefore, 
since the number of terms in this series is 10, the nimibcr of 
common differences will be 9, and their sum will be equal to 
the difference of the extremes ; hence, if the difference of the 
extremes (29 — 2 = 27) be divided by the number of common 
differences, the quotient will be the comrrum difference. Thus, 
27 -^ 9 = 3, the common difference. Hence the following 

Rule. — Divide the difference of the extremes hy the nmriber of terms 
less oney and the quotient is the common difference, 

EXASKPLES FOK PRACTICE. 

1. The extremes of a series are 3 and 35, and the number 
of terms is 9 ; what is the common difference ? Ans. 4. 

OPSKATIOK. 

35 — 3 

= 4 common difference. 



9—1 



2. If the first term is 7, the last term 55, and the number 
of terms 17, required the common difference. Ans. 3. 

3. If the first term is 4, the last term 14, and the number of 
terms 15, what is the common difference ? Ans. f . 

4. If a man travels 10 days, and the first day goes 9 miles. 



QuBSTiOOT. — Art. 290. What is the common difference? What fire things 
are named, any three of which being ffiyen the other two can be found 7 What 
is the rule for finding the common difference, tlie first term, last tenn, and 
number of terms beinir invpn 7 
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and the last 17 miles, and increases each day's travel by an equal 
difference, what is the daily increase ? Ans. f miles. 

Abt. 391* To find the sum of all the terms, the first term, 
last term, and number of terms being given. 

Illustration. — Let the two following series be arranged as 
follows : — • 

2, 5, 8, 11, 14, 17, 20, = 77, sum of first series. 
20, 17, 14, 11, 8, 5, 2, = 77, sum of inverted series. 

22, 22, 22, 22, 22, 22, 22, = 154, sum of both series. 

From the arrangement of the above series, we see that, by 
adding ^the two as they stand, we have the same number for 
the sum of the successive terms, and that the sum of both series 
is double the sum of either series. 

It is evident that, if 22 in the above series be multiplied by 
7, the number of terms, the product will be the sum of both 
series ; thus 22 X 7 = 154 ; and, therefore, the sum of either 
series will be 154 -4- 2 = 77. But 22 is the sum of the 
extre?nes in each series, thus, 20 -4- 2 = 22. Therefore, if the 
sum of the extremes be multiplied by the number of terms, the 
product will be double the sum of .either series. Hence, 

Rule I. — MuUiply the sum of the extremes by the nvsnber oftermSy and 
half the product wiU be the sum of the series. Or, 

Rdlk II. — Multiply the suni of the extremes by half the nmnber of 
terms, and the product is the sum required. 

Examples for Pelactice. 

1. If the extremes of a series are 5 and 45, and the number 
of terms 9, what is the sum of the series ? Ans. 225. 

OPBKATION. 

9 = ^^» ^^"^ ®^ ^® series. 

2. John Oaks engaged to labor for me 12 months. For the 
first month I was to pay him $ 7, and for the last month $ 51. 
In each successive month he was to have an equal addition to 
his wages ; what sum did he receive for his year's labor ? 

Ans. $ 348. 

duBSTXON. — Alt. 291 . What is the rule for finding the sum of all the terms, 
tiM first tsrm, last term and number of terms being given 7 

24* 
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3. 1 hare purchased from W. Hall's nuisery 100 fruit 
trees, of various kinds to be set around a circular lot of knd, at 
the distance of one rod from each other. Having deposited 
them on one side of the lot, how £ur shall I have travelled when 

1 have set out my last tree, provided I take only one tree at a 
time, and travel on the same line each way ? 

Ans. 9801 rods. 

Art. 309* To find the number of terms, the extremes and 
common difierence being given. 

Illustration. — Let the extremes of a series be 2 and 29, and 
the common difference 3. The difference of the extremes will 
be 29 — 2 =s 27. Now, it is evident, that, if the difference of 
the extremes be divided by the common difference, the quotient 
will be the number of common differences ; thus, 27 -r- 3 = 9. 
It has been shown, (Art. 289,) that the number of terms is 1 
more than the number of differences ; therefore, 9 4- 1 = 10, is 
the number of terms in this series. Hence the following 

Rule. — Divide the difference of the extremes hy the common ^ffet- 
ence^ and the quotient , increased by 1, will be the number of terms 
required. 

Examples for Fragtigs. 

1. If the extremes of a series are 4 and 44, and the common 
difference 6, what is the number of terms ? Ans. 9. 

OPXBATION. 

44 — 4 

}- 1 = 9, number of 4erms. 

5 

2. A man going a journey travelled the first day 8 miles, 
and the last day 47 miles, and each day increased his journey 
by 3 miles. How many days did he travel ? Ans. 14 days. 

Art. 993. To find the sum of the series, the extremes 
and common difference being given. 

Illustration.— Let the extremes be 2 and 29, and the com- 
mon difference 3. The difference of the extremes will be 29 — 

2 = 27 ; and it has been shown, (Art 292,) that if the differ- 
ence of the extremes be divided by the common difference, the 

Question. — Art. 292. What is the rule for finding the number of terms, 
the extremes and common difference being given? 
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quotient will be the number of terms less cfM, Therefore, the 
number of terms less one will be 27 -5- 3 = 9, and the number 
of terms 9 -f- 1 = 10. It was also shown, (Art. 291,) that, if 
the number of terms be multiplied by the sum of the extremes, 
and the product divided by 2, the quotient will be the sum of 
the series. Hence the 

Rttle. — Divide the difference of i?ie extremes by the common differ- 
ence, and add 1 to the quotient; multiply this Stan by the sttm of the 
extremes, and half the product is the sum of the series. 

Examples for Practice. 

1. If the two extremes are 11 and 74, and the common dif- 
ference 7, what is the sum of the series ? Ans. 425. 



OPBRATION^ 



74—11 , , ,^ (74-f 11)X10 .OK r • 

■ 4-1=10: ^ ■ ■■ =42 5, sum of series. 

7^2 

2. A pupil commenced Virgil by reading 12 lines the first 
day, 17 lines the second day, and thus increased every day by 
6 lines, until he read 137 lines in a day. How many lines did 
he read in all ? Ans. 1937 lines. 

Art. 394* To find the last term, the first term, the num- 
ber of terms, and the common difierence being given. 

Illustration. — Let the first term of a series be 2, the num- 
ber of terms 10, and the common difierence 3. It has been 
shown, (Art. 290,) that the number of common differences is 
always 1 less than the number of terms ; and that the sum of 
the common differences is equal to the difference of the ex- 
tremes ; therefore, since the number oi terms is 10, and the 
common difference 3, the difference of the extremes will be 
(10 — 1) X 3 = 27; and this difference, added to the first term, 
must give the last term ; thus, 2 -j- 27 = 29. Hence the fol- 
lowing 

Rule. — Multiply the number of terms less l,bvt?te common differ- 
ence, and add this product to the first term for the last term. 

Note. — If the series is descending, the product must be subtracted 
from the first term. 

Questions. — Art. 293. What is the rule for finding the sum of the series, 
the extremes and common difference being given ? — Art. 294. What is the 
rule for finding the last term, the first term, the number of terms and common 
difierence being given 7 
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Examples for Practicb. 

1. If the first tejm is 1, the numher of terms 7, and the 
common difference 6, what is the last term ? Ans. 37. 

OPBBATlOir. 

1 -f (7— 1 ) X 6= 3 7, last term. 

2. If a man travel 7 miles the first day of his journey, and 9 
miles the second, and shall each day travel 2 miles further than 
the preceding, how far will he travel the twelfth day ? 

Ans. 29 miles. 

3. If A set out from Portland for Boston, and travel 20J 
miles the first day, and on each succeeding day 1| miles less 
than on the preceding, how far will he travel the tenth day? 

Ans. 6| miles. 

ANNUITIES AT SIMPLE INTEEEST BT ASITHMETICAL PROGRESSION. 

Art. 309. An Annuity is a sum of money to he paid 
annually, or at any other regular period, either for a limited 
time or forever. 

The present toorth of an annuity is that sum which heing 
put at interest will be sufficient to pay the annuity. 

The amount of an annuity is the interest of all the payments 
added to their sum. 

Annuities are said to he in arrears when they remain unpaid, 
after they have become due. 

Art. 396» To find the amount of an annuity at simple 
interest. 

Ex. 1. A man purchased a farm for $ 2000, and agreed to 
pay for it in 5 years, paying $ 400 annually ; but finding him- 
self unable to make the annual payments, he agreed to pay the 
whole amount at the end of the 5 years, with Uie simple inter- 
est, at 6 per cent., on each payment, from the time it became 
due till the time of settlement; what did the farm cost him^ 

'Ans. $2240. 

Illustration. — It is evident the Jifth payment will be 
S. 400, without interest ; the fourth will be on interest 1 year, 
and will amount to $424; the third will be on interest 2 years, 
and will amount to $448; the second will be on interest 3 

QuBSTioNS. — Art. 295. What is an annuity 7 What is meant by the pres- 
ent worth of an annuity? By the amount? When are annuities said to be 
in arrears? 
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years, and will amount to $472; and the first will be on 
interest 4 years, and will amount to % 496. Therefore, these 
several sums form an arithmetical series ; thus, 400, 424, 448, 
472, 496, of which the fifth payment, or the animity, is the 
firsli temty the interest on the annuity for one year the common, 
difference^ the ti7n£ in years, the number of terms, and the 
ammirvt of the annuity the sum of the series. The sum of this 
series is found by Art. 291 ; thus, (400 -f 496) X 5 = % 2240. 
Hence the 2 

Rule. — First find the last term of the series^ (Art. 294,) arid then 
the sum of the series y (Art. 291.) 

Note. — If the payments are to be made semi-amraally, qnarterly, &c., 
these periods will be the number of terms, and the interest of the annuity 
for each period the common difference. 

Examples for Practice. 

2. What will an annuity of $ 250 amount to in 6 years, at 
6 per cent., simple interest? Ans. -$ 1725. 

3. What will an annuity of $ 380 amount to in 10 years, 
at 5 per cent., simple interest ? Ans. $4655. 

4. An annuity of $ 825 was settled on a gentleman, Jan. 1, 
1840, to be paid annually. It was not paid until Jan. 1, 1848; 
how much did he receive, allowing 6 per cent, simple interest? 

Ans. $7986. 

5. A gentleman let a house for 3 years, at $ 200 a year, the 
rent to be paid semi-annually, at 8 per cent., per annum, sim- 
ple interest. The rent, however, remained impaid until the 
end of the three years ; what did he then receive ? 

Ans. $1320. 

6. A certain clergyman was to receive a salary of $ 700, to 
be paid annually, but for certain reasons, which we fear were 
not very good, his parishioners neglected to pay him for 8 years, 
but he agreed to settle with them and allow them $ 100, if they 
would pay him his just due with interest ; required the sum 
received ? Ans. $ 6676. 

7. A certain gentleman in Boston has a very fine house, 
which he rents at $ 50 per month. Now, if his tenant shall 
omit payment until the end of the year, what sum should the 
owner receive, reckoning interest at 12 per cent. ? Ans. $ 633. 

Questions. — Art. 296. What forms the first term of a progression in an 
annuity? What the common difference? What the number of terms ? What 
the sum of^ the series ? What is the rule for finding the amount of an annuity 
at simple interest? If the payments are made semi-annually, quarterly, &c., 
▼bat constitute the terms ? What the common difference ? 
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* XLI. GEOMETRICAL PROGRESSION. 

Abt. 397* When there are three or more numbers, and 
the same quotient is obtained by dividing the second by the 
first, the third by the second, and the fourth by the third, &c., 
these numbers are in Creometrical Progression, and may be 
called a Creometrical Series, Thus, 

2, 4, 8, 16, 32, 64, 

64, 32, 16, 8, 4, 2. 

The former is called an ascending series, and the latter a 
descending series. 

In the first series the quotient is 2, and is called the ratio; 
in the second, it is ^. Hence, if the series is ascending^ the 
quotient is more than unity ; if it is descending, it is less than 
unity. 

The first and last terms of a series are called extremes^ and 
the other terms, means. 

Any three of the five following things being given, the other 
two may be found : — 

1st. The first term, or first extreme ; 

2d. The last term, or last extreme ; 

3d. The number of terms ; 

4th. The ratio ; 

5th. The sum of the terms, or series. 

Art. 398* One of the extremes, the ratio, and the number 
of terms being given, to find the other extreme. 

Illustration. — Let the first term be 2, the ratio 3, and the 
number of terms 7. It is evident, that, if we multiply the^r^^ 
term by the ratio, the product will be the second term in the 
series ; and, if we multiply the second term by the ratio, the 
product will be the third term ; and, in this manner, we may 
carry the series to any desirable extent, By examining the 
following series, we find that 2, carried to the 7th term, is 1458; 
thus. 

Questions. — Art. 297. When are numbers in geometrical progression ? 
What is an ascending series 7 What a descending series ? What is the ratio 
of a prc^^ression? Is the ratio greater or less than unity, in an ascending 
series 7 In a descending series 7 What are the extremes ot a series 7 What 
the means 7 What five things are mentioned, any three of wtiich being given, 
the oUiar two may be found T 
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2 6 18 ^ 1^2 486 1^ 

The factors of 1458, are 3, 3, 3, 3, 3, 3, and 2, the last of 
which is the first term of the series, and the others the ratio 
repeated a numher of times 1 less than the number of terms. 
But multiplying these factors together is the same as raising 
the ratio to the sixth power, and then multiplying that power 
by the first term. Hence the following 

Rule. — Raise the ratio to a povier whose index is equal to the num- 
ber of terms less one; then multiply this power by the first term, and the 
product is the last term, or other extreme. 

Note. — Thid rule may be applied in compntbig compound interest, 
the principal being the first term, the amount of one dollar for one year, 
the ratio, the time, in years, one less than the number of terms, and the 
amount the last term. 

Examples for Practice. 

1. The first term of a series is 1458, the number of terms 
7, and the ratio ^ ; what is the last term ? Ans. 2 

OPBKATION. 

Ratio (i)6 = ^-j ^ X 1 4 5 8= V^« = 2, the last term. 

2. If the first term of a series is 4, the ratio 5, and the num- 
ber of terms 7, what is the last term ? Ans. 62500. 

3. If the first term of a series is 28672, the ratio J, and the 
number of terms 7, what is the last term ? Ans. 7. 

4. The first term of a series is 5, the ratio 4, and the num- 
ber of terms is 8 ; required the last time. Ans. 81920. 

5. If the first term of a series is 10, the ratio 20, and the 
niunber of terms 5, what is the last term ? Ans. 1600000. 

6. If the first term of a series is 30, the ratio 1.06, and the 
number of terms 6, what is the last term ? 

Ans. 40.146767328. 

7. What is the amount of $ 1728 for 5 years, at 6 per cent., 
compound interest ? Ans. 1 23 12.453798+. 

8. What is the amount of $ 328.90, for 4 years, at 5 per 
cent., compound interest? Ans. $399.78-}-. 

9. A gentleman purchased a lot of land containing 15 acres, 
agreeing to pay for the whole what the last acre would come 

duESTioNs. — Art. 298. What is the rule for finding the other extreme, one 
of the extremes, the ratio, and number of terms being given? To what may 
this rule be applied? 
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to, reckoning 6 cents tor the first acre, 15 cents for the second, 
and so on, m a three-fold ratio. What did the lot cost him? 

Ans. $239148.45. 

Art. 309. To find the sum of all the terms, the first term, 
the ratio, and the number of terms being given. 

Illustration. — Let it be required to find the sum of the 
following series : — 

2, 6, 18, 54. 

If we multiply each term of this series by the ratio 3, the 
products will be 6, 18, 54, 162, forming a second series, whose 
sum is three times ihe sum of the first series ; and the differ- 
ence between these two series is tvnce the sum of the first 
series. Thus, 

6, 18, 54, 162, the second series. 
2, 6, 18, 54, the first series. 

2, 0, 0, 0, 162— 2= 160, difference of the two series. 

Now, since this difi*erence is twice the sum of the first series, 
one haljf this difierence will be the sum of the first series ; thus, 
160 -T- 2 =80. 

It will be observed, by examining the operation above, that, 
if we had simply multiplied 54, the last term of the first series, 
by the ratio 3, and subtracted 2, the first term, from it, we 
should have obtained 160 ; and this being divided by the ratio, 
3 less 1, would have given 80, the same number as before, for 
the sum of the first series. Hence the 

Rule. — Find the last term as in the preceding artide, muUvply it by 
the ratio J and from the product subtract the first term. Then divide this 
remainder by the ratio less 1, and the quotient will be the sum of the 
series. Or, 

Rule II. — Raise the ratio to a power whose index is equal to the 
number of terms, from which siibtract 1 ; divide the remainder by the ratio 
less 1, and the quotient, multiplied by the given extreme, wiU be the sum 
of the series required. 

Note 1. — If the ratio is less than a nmt, the product of the last tenn 
multiplied bj the ratio must be subtracted from the first term ; and to 
obtain the divisor, the ratio must be subtracted from unity, or 1. 



duBSTioNS. — Art. 299. What is the rule for finding the sum of all the 
terms, the first term, ratio, and number of terms beinj? given 1 If the ratio is 
less than a anit^hat must be done with the product of the last term multiplied 
by the ratio? How is the divisor obtained when the ratio is less than 1 1 
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NoTK 2. — If the second rule is employed, when the ratio is less than 
one, its power, denoted by the nomber of terms, mnst be subtracted from 
1, and the remainder divided by the difference between I and the ratio. 

Examples for Practice. 

1. If the first term of a series is 12, the ratio 3, and the num- 
ber of terms 8, what is the sum of the series ? Ans. 39360. 

OPBULTIOH. 

Ratio y X 12 = 26244, the last term ; 26244 X 3 = 78732 ; 
78732 — 12 = 78720; 78720 -{- (3 — 1) = 39360, the sum 

of the series. 

2. The first term of a series is 5, the ratio }, and the number 
of terms 6 ; required the sum of the series. Ans. 13^|f . 

OPB&A'nOH. 

Ratio (|)« X^ = m* ^e last term; ^ X ! = ft*; 
sum of the series. 

3. If the first term of a series is 8, the ratio 4, and &e 
number of terms 7, required the sum of the series. 

* Ans. 43688. 

4. If the first term is 10, the ratio |, and the number of 
terms 5, what is the sum of tibe series ? Ans. 30-^^^. 

5. If the first term is 18, the ratio 1.06, and the number of 
terms 4, what is the sum of the series ? Ans. 78.743-f-. 

6. When the first term is $ 144, the ratio $ 1.05, and the 
number of terms 5, what is the sum of the series ? 

Ans. $795.6909. 

7. D. Baldwin agreed to labor for E. Thayer for 6 months. 
For the first month he was to receive S3, and each succeeding 
month's wages were to be increased by § of his wages for the 
month next preceding ; required the sum he received for his 6 
months' labor. Ans. $91^. 

8. A lady, wishing to purchase 10 yards of silk for a new 
dress, thought $ 1.00 per yard too high a price ; she, however, 
agreed to give 1 cent for the first yai3, 4 for the second, 16 for 
the third, and so on, in a four-fold ratio ; what was the cost of 
the dress ? v Ans. $ 3495.25. 

25 
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INNUrriES AT COMPOUND INTEREST BY GEOMETRICAL PROGRESSION. 

Art. 300. When compound interest is reckoned on an 
annuity in arrears, the annuity is said to be at compound 
interest; and the amounts of the several payments form a 
geometrical series, of which the annuity is the first term, the 
amount of 9 1.00 for one year the ratio, the years the number 
of terms, and the amount of the annuity, the sum of the series. 
Hence, 

Art. 901* To find the amount of an aimuity at compound 
interest, we have the following 

Rule I. — Find the sum of the series hy either of the preceding rides, 
(Art. 299J Or, 

Rule U. — Mtdtiply the amount of $1.00, for the given time, 
found in the table, by the annuity, ana the product vnll he the required 
amount. 

TABLE, 
Showing the amonnt of $ 1 anmtity from 1 year to 40. 



Yean, 


6 per cant. 


6 per cent. 


Yeare. 


6 per cent. 


6 per cent. 


1 


1.00000# 


1.000000 


21 


85.719252 


39.992727 


2 


2.050000 


2.060000 


22 


88.505214 


43.392290 


8 


8.152500 


8.188600 


23 


41.430475 


46.995828 


4 


4.310125 


4.874616 


24 


44.501999 


60.815577 


6 


5.525681 


5.687093 


25 


47.727099 


54.864512 


« 


6.801913 


6.975319 


26 


51.113454 


69.156383 


7 


8.142008 


8.393838 


27 


54.669126 


63.705766 


8* 


9.549109' 


9.897468 


28 


58.402583 


68.528112 


9 


11.026564 


11.491316 


29 


62.322712 


78.639798 


10 


12.577898 


13.180795 


30 


66.488847 


79.058186 


11 


14.206787 


14.971643 


81 


70.760790 


84.801677 


12 


15.917127 


16.869941 


82 


75.298829 


90.889778 


13 


17.712983 


18.882138 


88 


80.068771 


97.343165 


14 


19.598632 


21.015066 


84 


85.066959 


104.183755 


15 


21.578564 


23.275970 


35 


90.220307 


111.434780 


10 


28.657492 


25.672528 


86 


95.836328 


119.120867 


17 


25.840366 


28.212880 


37 


101.628139 


127.268119 


18 


28.132385 


80.905653 


88 


107.709546 


135.904206 


19 


80.539004 


88.759992 


89 


114.095023 


145.058458 


20 


88.065954 


86.785591 


40 


120.799774 


154.761966 



QuBSTioKs. — Art. 300. When is an annuity said to be at compound inter- 
est? What do the amounts of the several payments form 7 What is the first 
term of the series ? What the ratio ? What the number of terms 7 What the ' 
sum of the series 7 — Art. 301. What is the first rule for finding the amount of 
aa annuity? What the second 7 What does the table sho-w 7 
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Examples for Practice. 

1. What will an annuity of $ 378 amount to in 5 years, at 
6 per cent, compound interest ? Ans. $ 2130.821-|-. 

. OPBRATION BT RULE FIRST. 

1.06^—1 

,— ; : X378 = $2130.821+. 

1.0 6 — ^ 

OPBRAHON BT RULB SECOND. 

5.6 3 7 093X3 78 = $213 0.8214-. 

2. What will an annuity of $ 1728 amount to in 4 years, at 

5 per cent, compound interest ? Ans. $7447.89,6-}-. 

3. What will an annuity of $ 87 amount to in 7 years, at 6 
per cent, compound interest ? Ans. $ 730.26 ,3-{-. 

4. What will an annuity of $ 500 amount to in 6 years, at 

6 per cent, compound interest ?^ Ans. $ 34S7.65,9-|-. 

5. What will an annuity of $ 96 amount to in 10 years at 
6 per cent, compound interest ? Ans. $ 1265.35,6-{-* 

6. What will an annuity of $ 1000 amount to in 3 years at 
6 per cent, compound interest ? Ans. $ 3183.60. 

7. July 4, 1842, H. Piper deposited in an annuity office, 
for his daughter, the sum of $ 56, and continued his deposites 
each year, until July 4, 1848. Required the sum in the office 
July 4, 1848, allowing 6 per cent, compound interest. 

Ans. $470.05,4+. 

8. C. Greenleaf has two sons, Samuel and William. On 
Samuel's birth-day, when he was 15 years old, he deposited for 
him, in an annuity office, which paid 5 per cent, compound 
interest, the sum of $ 25, and this he continued yearly, until 
he was 21 years of age. On William's birth-day, when he 
was 12 years old, he deposited for him, in an office which paid 
6 per cent, compound interest, the sum of $ 20, and continued 
this until he was 21 years of age. Which will receive the 
larger sum, when 21 years of age ? 

Ans. $ 60.06,5-j- William receives more than Samuel. 

9. I gave my daughter Lydia, $ 10, when she was 8 years 
old, and the same sum on her birth-day each year, until she 
was 21 years old. This sum was deposited in the savings bank, 
which pays 5 per cent, annually. Now, supposing each depos- 
ite to remain on interest until she is 21 years of age, required 
the amount in the bank. Ans. $ 195.98,64-. 
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§XLII. ALLIGATION. 

Art. 903* Alligation si^rnifies the act of tying together, 
and is a rule employed in the solution of questions relating to the 
mixture of several ingredients of different prices or qualities. 
It is of two kinds, Alligation Medial and JUligation Mternaie, 

ALUGATION MEDIAL. 

Art. 903« AUigattan Medial is the method of finding the 
mean price of a mixture compgeed of several articles or ingre- 
dients, the quantity and price of each being given. 

Art. 904* To find the mean price of several articles or 
ingredients, at different prices, or of different qualities. 

Rule. — I^nd the value of each of the ingredients, and divide the 
amount of their values by the sum of the ingredients; the quotient wiU 
be the jfnce of the mixture. 

Examples for Pracucb. 

1. A grocer mixed 201b. of tea worth $ 0.50 a pound, with 
30Ib. worth 8 0.75 a pound, and 501b. worth S 0A5 a pound ; 
what is 1 pound of the mixture worth ? Ans. 9 0.55. 

OPXRATION. 

$0.60x20 = $10.00 
J0.75x30 = $22.50 
9 0.4 5x50 == i S 2 2.5 

Sum of ingredients, 10 $ 5 5.0 0, value. 
Then, $ 5 5.0 -5- 1 = $ 0.5 5 per pound. 
Proof, $0.55 x201b. = S 11.00) 

$ 0.5 5 X 3 lb. = $ 1 6.5 V = 8 5 5.0 0. 

80.55 X501b. = 827.50) 

2. I have four kinds of molasses, and a different quantity of 
each, as follows : 30 gal. at 20 cents; 40 gal. at 25 cents; 70 
gal. at 30 cents, and 80 gal. at 40 cents ; what is a gallon of 
3ie mixture worth ? Ans. 8 0.31-^. 

3. A farmer mixed 4 bush, of oats at 40 cents ; 8 bui^. of 

Questions. — Art. 302. What is alligtUionT What two kinds are there? 
Art. 303. What is alligation medial? — Art. 304. What is the rule for find- 
ing the mean price of several articles at different prices ? How does it ^FP^V 
that this process will give the mean price of the mixture ? 



uoT. xui.] ALUGATION ALTERNATE. 293 

com at 85 cents; 12 bush, rye at $ 1.00; and 10 bush, of wheat 
at S 1.50 per bushel. What will one bushel of the mixture be 
worth ? Ans. $ 1.04fV- 

4. I wish to mix 301b. of sugar at 10 cents a pound ; 251b. 
at 12 cents ; 41b. at 15 cents ; and 501b. at 20 cents ; what 
is 1 pound of the mixture worth? Ans. $ 0.15^/^. 

ALUGATION ALTERNATE. 

Art. 90tl* Alligation Alternate is the method of finding 
what quantity of two or more ingredients or articles, whose 
prices or qualities are given, must be taken, to compose a 
mixture of any given price or quality. 

Art. 906. To find what quantity of each ingredient must 
be taken to form a mixture of a given price. 

Ex. 1. I wish to mix two kinds of spice, one at 21 cents, 
and the other 26 cents per pound, so that the mixture may be 
worth 24 cents per pound. How many pounds of each must 
I take ? Ans. 21b. at 21 cents ; 31b. at 26 cents. 

OPERATION. ^® connect the price that is 

in-i ' c% \ 1®^ ^^^ ^® mean price, with 

oil i \ Ans. the price which is greater, and 
^D-J o ) get the difference between each 

price and the mean price oppo- 
site the price with which it is connected ; these numbers denote the 
quantity of each ingredient to be taken. 

It will be seen that the vjilue of lib. of the spice at 21cts. is 3 
cents less than of lib. of the mixture at the mean price, 24 cents, and 
that the value of lib. at 26 cents is 2 cents more than the mean price. 
Now if one of these prices were as much greater than the mean price 
as the other is less, the differences would balance each other, and the 
mixture of the two in equal quantities would be 24 cents per lb., the 
given mean price. But since the deficiency is more than the excess, 
we must take more pounds at 26 cents than at 21 cents per lb., to 
balance the deficiency. If we multiply the 2 cents by some number, 
as 3, and the 3 cents by some number, as 2, the product of the excess 
will be just equal to the product of the deficiency ; and 31b. at 26 cents 
and 21b. at 21 cents per pound, will form a mixture of 5lb., worth 

Questions. — Art. 305. What is alligation alternate ? — Art. 306. How 
do you connect the prices ? Where do you set the differences between each 
price and the mean price 7 What do these differences denote T How does it 
appear, from the explanation, that the differences denote the quantity of each 
kind to be taken 7 

25* 
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$ l.SM), of which lib. will be worth 24 eents, the price of the required 
mizture. Therefore, we must take 31b. at 26 cenls^ and Sib. at 81 
cenU, to make a mixture worth 34 cents per pound, which is ^e same 
result as was obtained in the operation. Hence the 

Rule. — 1 . Place the prices of the ingredieiUs under each other, in the 
order of their value, ana connect the price of each ingredient which is 
less in value than the pmce of the mixture, with one that is greater, 

3. Then place the difference between the price of the mijcture, and 
that of each of tlie ingredients, opposite to the price with which it is con- 
nectea, and the number set opposite to each price is the fuanUly of the 
ingredient to be taken at that price, 

NoTB. — There will be as many different answers as there are difierent 
ways of connecting the prices, ana by mohqplying and diriding these an^ 
■wers they may be yaried indefinitely. 

EXAXPLES FOR PlUCTICE. 

2. A fanner wishes to mix com at 75 cents a bushel, vrith 
rye at 60 cents a bushel, and oats at 40 cents a bushel, and 
wheat at 95 cents a bushel ; what quantity of each must he 
take to make a mixture worth 70 cents a bushel ? 



FIRST OPBBATfON. 



Ans. 



■SOOttD OPBRAnOM. 

An«. 



70 



^40- 
601 

75-1 
95- 




^40^nn 

eonji 

7541 1 
L95^ 



THIRD 


OPSBATION. 


25H 


f- 5 = 30 


5H 


-25=30 


10- 


-30 — 40 


30- 


-10 — 40 



> 

oo 



3. I have 4 kinds of salt worth 25, 30, 40, and 50 cents per 
bushel ; how much of each kind must be taken, that a mixture 
might be sold at 42 cents per bushel ? 

Ans. 8 bushels at 25, 30, and 40 cents, and 31 bushels at 
50 cents. 

4. My swamp hay lis worth $ 12 per ton, my salt hay $ 15, 
and my English hay $20; hov^much of each kind must be 
taken, that a ton may be sold at $ 18 ? 

Ans. 2 tons of swamp hay, 2 tons of salt hay, and 9 tons of 
English hay. 

Art. 307. When the quantity of one ingredient is given 
to find the quantity of each of the others. 



CluBSTioNs. — What is the rule for alligation alternate? How can you 
obtain different answers ? Are they all true 7 
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Ex. 1. How mueh sugar, that is worth 6, 10» and 13 cents a 
pound, must be mixed with 201b. worth 15 cents a pound, so 
that the mixture will be worth 11 cents a pound ? 



11 



OPBRATION. 

r 6— 

Then, 5 : 1 

5:2 
5:4 



13J 

llfr^ 




20: 4 

20 : 8 ^ Ans. 
20: 16 



By the conditions of the question we are to take 201b. at 15 cents a 
poand ; bat by the operation we find the difierence at 15 cents a pound 
to be only 51b., whidi is but ^ of the given quantity. Therefore, ii 
we increase the 51b. to SK), the other difierenoes must be increased in 
the same proportion. Hence the propriety of the fc^owing 

Rule. — Take the difference between each price and the mean price, as 
before ; then say, as the difference of that ingredient whose quantity is 
given is to each of the differences separately y so is the qwaUity given to 
the several quantities required. 

Examples for Practice. 

2. A farmer has oats at 50 cents per bushel, peas at 60 cents, 
and beans at $ 1.50. These he wishes to mix with 30 bushels 
of com at $ 1.70 per bushel, that he may sell the whole at 
$1.25 per bushel ; how much of each kind must he take? 

Ans. 18 bushels of oats, 10 bushels of peas, and 26 bushels 
of beans. 

3. A merchant has two kinds of sugar, one of which cost 
him 10 cents per lb., and the other 12 cents per lb. ; he has 
also 1001b. of an excellent quality which cost him 15 cents per 
lb. Now, as he ought to make 25 per cent, on his cost, how 
much of each quantity must be taken that he may sell the mix- 
ture at 14 cents per lb. 

Ans. 383|lb. at 10 cents, and 1001b. at 12 cents. 

Art. 308* When the sum of the ingredients and their 
mean price are given, to find what quantity of each must be^ 
taken. 

Ex. 1. I have tees at 25 cents, 35 cents, 50 cents, and 70 

QuxBTioN. — Art. 307. What ia the mle for finding the quantity of each 
of the other iogredients when one is given 7 
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cents a pound, with which I wish to make a mixture of 1801b., 
that will be worth 45 cents a pound. How much of each kind 
must I take ? 



OPSBATION. 



125— I 25 Then, 60 
35-1 5 60 

50J 10 60 

70—^ 20 60 

Sum of differences, 60 



25 

5 

10 

20 




Ans. 



Proof, 180 



By the conditions of the question, the weight of the mixture is 1801b. ; 
but by the operation we find the sum of the differences to be only 601b., 
which is but | of the quantity lequired. Therefore, if we increase 
601b. to 180, each of the differences must be increased in the same 
proportion, in order to make a mixture of 1801b., the quantity required. 
Ilenee the 

RuLi. — Find the differences as before; then say^ as the sum of the 
differences is to each of the differences separately ^ so is the given quantity 
to the required quantity of each ingredient. 



Examples fob P&actice. 

2. John Smith's "great box" will hold 100 bushels. He 
has wheat worth $ 2.50 per bushel, and rye worth $ 2.00 per 
bushel. How much chaff of no value must he mix with the 
wheat and rye, that if he fill the box, a bushel of the mixture 
may be sold at $ 1.80 ? 

Ans. 40 bushels of wheat and rye, and 20 bushels of chaff. 

3. I have two kinds of molasses, which cost me 20 and 30 
cents per gallon ; I wish to fill a hogshead, that will hold 80 
gallons, with these two kinds. How much of each kind must 
be taken, that I may sell a gallon of the mixture at 25 cents 
per gallon and make 10 per cent, on my purchase ? 

Ans. 58f^ of 20 cents, and 21^y of 30 cents. 
4.' A lumber merchant has several qualities of boards ; 
and it is required to ascertain how many, at $ 10 and $ 15 per 
thousand feet, each, shall be sold on an order for 60 thousand 
feet, that the price for both qualities shall be S 12 per thousand 
feet. Ans. 36 thousand at $ 10, and 24 thousand at $ 15. 



duBSTioN. — Art. 308. How do yoa find what quantity of each ingredieoi 
must be taken when the sum and mean price are given? 
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§XLm. PERMUTATION. 

Aet. 909* PBRanrrATioN is the method of filing how 
many different changes or arrangements may he made of any 
given number of things. 

Art. 310* To find the number of different arrangements 
that can be made of any given number of things. 

Ex. 1. How many different numbers may be formed from 
the figures of the following number, 432, maJdng use of three 
figures in each number ? Ans. 6. 



nB8T OPXaATION. 



In the 1st operation, 

432, 423. 342. 324. 243. 234. JSfe^f ^gete^te 
BBooND opBRATioN. ^^t con bo mode of the 

1 X 2 X 3=s6. given figures, and find 

^ ' Sie number to be 6. In 

the second operation, the same result is obtained bv simply multi- 
plying together the first three of the digits, a number equal to the 
number of figures to be arranged. Hence the 

Rule.*— Afi4&ni/y all the terms iif the natural senes of nurnberSy 
from \ vf to the given number, corUmually together^ and the last 
product will he the answer required. 

Etamples fok Practice. 

2. My family consists of nine persons, and each person has 
his particular seat around my table. Now, if their situations 
were to be changed once eadi day, for how many days could 
they be seated in a different position ? 

Ans. 362880 daysf or 994 yean 70 days. 

3. On a certain shelf in my libmry there are 12 books. If 
a person should remove them without noticing their order, 
what would be the probability of his replacing them in the 
same position, they were at first ? Ans. 1 to 479001600. 

4. How many words can be made from the letters in the 
word "Embargo," provided that any arrangement of them 
may be used, and that all the letters shall be taken each time ? 

Ans. 5040 words. 

dcTBSTioKB.— Art. 309. What is permutation? —Art. 310. What is the 
rule for finding the number of anangements that can be made of any given 
number of thi^ 7 
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§XLIV. MENSURATION OF SURFACES. 

Art. Sll* A suRFACB is a magnitude, which has length 
and breadth without thickness. 

-The suifiice or superficial contents of a figure, are called its 
area. 

Art. 313* An angle is the inclination or opening of two 
lines, which meet in a point 

A right angle is an angle formed by one line 
idling perpendicularly on another, and it con- 
tains 90 degrees. 

An acute angle is an angle less, than a right 
angle, or less than 90 degrees. 




\ 



An odHae angle is an angle greater than a 
— right angle, or more than 90 degrees. 

The Triangle. 

Art. sis. A triangle is a fimire having three sides and 
three angles. ' It receives the particular names of an eqiMat- 
eral triangle^ isosceles triangle, and scalene triangle. 

It is also called a ri^At angled triangle when it has one right 
angle; an acute angled triangle, when it has all its angles 
acute ; and an obtuse angled triangle, when it has one obtuse 
an^e. 

The base of a triangle, or other plane figure, is the lowest 
side, or that which is parallel to the horizon; as, G D. 

The altitude of a triangle is a line drawn from one of its 
angles perpendicular to its opposite side or base ; as, A B. 



An equilateral triangle is a figure which has 
its three sides equal. 

D 



dvxsTioiTs. — Art. 81 1 . What is a surfiice 7 What are the superficial contents 
of a figure called ? — Art. 312 What is an angle ? What is a riffht angle ? An 
acute angle 7 An obtuse anrie 7 — Art. 313. What is a triangle 7 What partic- 
ular names does it receive T When is it called a ric^ht angled triangle 7 When 
ati acute angled triangle 7 When an obtuse ang)^ triangle? What is the 
base of a triangle 7 What the altitude 7 What is an equi&teial triangle 7 
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An isosceles triangle is a figure which has two 
of its sides equaL 



A sctden/e triamgle is a figure which has its 
three sides unequal. 

A right angled triangle is a figure having 
three sides and three angles, one of which is a 
right angle. 



Art. 314. To find the area of a triangle. 

Rule I. — Multiply the hose hy half the aUitude, and the product 
will be the area. Or, 

Rule II. — Add the three sides together, take half that sum, and from 
this subtract each side separately ; then multiply the half of the sum 
and these remainders together, and the square root of this product wiU 
be the area. 

1. What are the contents of a triangle, whdSe base is 24 
feet, and whose perpendicular height is 18 feet ? 

Ans. 216 feet. 

2. Whsit are the contents of a triangular piece of land, 
whose sides are 50 rods, 60 rods, and 70 rods ? 

Ans. 1469.69 -f- rods. 

The Quadrilateral. 

Art. 3 is. A quadrilateral is a figure having four sides, 
and consequently four aii£fles. It comprehends the rectangle, 
square, rhombus, rhomboid, trapezium, and trapezoid. 

Art. 316. A parallelogram is any quadrilateral whose 
opposite sides are parallel. It tajces the particular names of 
rectangle, square, rhombus, and rhmdmd. 

The altiti/de of a parallelogram is a perpendicular line 
drawn between its opposite sides ; as G D in the rhomboid. 



Questions. — What is an isosceles triangle ? A scalene triangle ? A right 
angled trianrie 7 — Art. 314. What is the first rule for finding the area oT a 
triangle? What the second?— Art. 316. What is a quadrilateral? What 
figures does it comprehend?— Art. 316. What is a parallelogram? What 
particular names does it take ? What is the altitude of a pandlelogram? 



300 



MENSURATION OF SUBFACSa 



[•■OT. zur. 




A recUa^U is a right angled paiaUdogiam, 
whose opposite sides are eqiuiL 

A square is a paiallelogram, haring four 
equal sides and four right angles 



A rhomboid is an oblique angled poiallelo- 
gram, whose opposite sides are equal. 




A rhombus is an oblique angled parallelognun^ 
haying all its sides equal. 



Akt. S17» To find the area of a parallelogiam. 

RuLB. — Multiply the base by the aUUudef and the product wiQ be the 
area, 

1. What are the contents of a board 25 feet long and 3 feet 
wide ? Ans. 75 square feet. 

2. What is the dif^rence between the contents of two floors; 
one is 37 feet long and 27 feet wide, and the other is 40 feet 
long and 20 feet wide ? Ans. 199 square feet. 

3. The base of a rhombus is 15 feet, and its perpendicular 
height is 12 feet ; what are its contents ? 

Ans. 180 square feet. 



/ 



Art. 318« ATBAFSzoinis a quadrilateral, 
which has only one pair of its opposite sides 
parallel. 



Art. S19» To find the area of a trapezoid. 

RuLi. — MuUiplv half the sum of the paraM 
and the product is the area. 



by theidtitude, 
r parallel side 



CluBSTioNs. — What is a rectangle 1 A square 1 A rhomboid ? A rhom- 
bus?— Art. 817. What is the rule for finding the area of a pandlelogram? 
— Art. 818. What is a tiapesoid?— Art. 819. What is the rula forcing 
the area of a trapezoid 7 
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being 482 feet, the shorter 324 feet, and the altitude 216 
feet ? Ans. 87048 square feet. 

2. What is the area of a plank, whose length is 22 feet, the 
width of the wider end being 28 inches, and of the narrower 
20 inches ? ' Ans. 44 square feet. 

Art. 390* A teapezhtm is a quadrilateral 

which has neither two of its opposite sides 
P parallel 

A diagorud is a line joining any two opposite angles of a 
quadrilateral; as, £ F. 

AsT. 331 • To find the area of a trapezium. 

Rule. — Divide the trcepezimn into two trumgles by a diagonal, and 
then find the areas of these triangles ; their sum toiU be the area of the 
trapeztnm, 

1. What is the area of a trapezium, whose diagonal is 65 
feet, and the length of the perpendiculars let fall upon it are 
14 and 18 feet ? Ans. 1040 square feet 

2. What is the area of a trapezium, whose diagonal is 125 
rods, and the length of the perpendiculars let fall upon it are 
70 and 85 rods ? Ans. 9687.5 sq\iare rods. 

The Polygon. 

Art. 332. A poltgon is any rectilineal figure having more 
than four sides and four angles. It takes the particular names 
of pentagon, which is a polygon of five sides ; hexagon, one of 
six sides; heptagon, one of seven sides; octagon, one of eight 
sides ; nanagon, one of nine sides ; decagon, one of ten sides ; 
undecagon, one of eleven sides ; and dodecagon, one of twelve 
sides. 

Abt. S33« a regulas polygon is a plane 
rectilineal figure, which has all its sides and all 
its angles equal. 

The perimeter of a jpolygon is the sum of all 
its sides. 

Art. 3941* To find the area of a regular polygon. 

QuxsTioNB. — Art. 320. What is a trapezium ? What is a diagonal ? — 
Art. 321. What is the rule for finding the area of a trapezium? — Art. 322. 
What is a polygon 7 What particular names does it take! — Art. 323. What 
is a regular polygon 7 

26 
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Rule. — Multiply the perimeUr by half the perpendicular kt fall 
from the centre on one of its sides, and the product will be the area, 

1. What 18 the area of a regular pentagon, whose sides aie 
each 35 feet, and the perpendicular 24.06 feet ? 

. Ans. 2107 square feet 

2. What is the area of a regular hexagon, whose sides aie 
each 20 feet, and the perpendicular 17.32 feet? 

Ans. 1039.20 square feet 

Thb Girclb. 

Art. 39S« A cdiclb is a plane figure bound- 
ed hv a curved line, every part of which is 
equaUy distant from a point, called its centre. 
The circumference or periphery of a circle 
is the line which bounds it 
The diameter of a circle is a line drawn through the centre, 
and terminated by the circumference ; as, G H. 

Art. S96. To find the circumference of a circle, the 
diameter being given. 

Rule. — Multiply the diameter by 3.141592, and the product is the 
drcunference. 

1. What is the circumference of a circle, whose diameter 
is 50 feet ? Ans. 157.0796+ feet 

2. A gentleman has a circular garden whose diameter is 
100 rods ; what is the length of the fence necessary to enclose 
it? Ans. 314.15-{- rods. 

Art. 337* To find the diameter of a circle, the circnm* 
ference being given. 

Rule. — Multiply the circumference by .318309, and the product will 
be the diameter. 

1. What is the diameter of a circle, whose circumference is 
80 miles ? Ans. 25.46-|- miles. 

2. If the circumference of a wheel is 62.84 feet, what is 
the diameter ? Ans. 20-4- feet. 

■ 3 

QuBBTioKs. ~ What is the perimeter of a polygon 7 — Art. 324. What is the 
rule for finding the area of a regular polyson ? — Art. 326. What is a circle ? 
What is the circumference of a circle 7 The diameter of a circle ? — Art. 826. 
What is the role for finding the circumference of a circle, the diameter being 
given? — Art. 327. What is the rule for finding the diameter of a circle, the 
circumference being given 7 



y 
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Art. 398* To find the area of a circle, the diameter, the 
circumference, or both, being given. 

Rule I. — Multiply the square of the diameter hy .785308, and the 
product is the area. 

Rule IE. — Multiply the square of the drcun^\srencehy .079577, and 
the product is the area. 

KuLE ni. -^Multiply half the diameter hy half the arcumference^ 
and the product is the area, 

1. If the diameter of a circle be 200 feet, what is the area ? 

Ans. 31415.92 square feet. 

2. There is a certain farm, in the form or a circle, whose 
circumference is 400 rods ; how many acres does it contain ? 

Ans. 79A. 2R. 12p.+ 

Aet. 330. To find the side of a square, equal in turea to 
a given circle. 

The square in the figure is supposed to have 
the same area as the circle. 



Rule I. — Multiply the diameter by .886227, and the product is the 
side of an equal square. Or, 

Rule II. — Multiply the circumference by .282094, and the product 
is the side of an equal square. 

1. We have a round field 40 rods in diameter; what is 
the side of a square field, that will contain the same quantity ? 

Ans. 35.44-}- rods. 

2.^1 have a circular field 100 rods in circumference; what 
must be the side of a square field, that shall contain the same 
area ? Ans. 28.2-|- rods. 

Art. 390« To find the side of a square, inscribed in a 
given circle. 

A square is said to be inscribed in a circle 
when each of its angles touches the circumfer 
ence or periphery of the circle. 



Q,i7K3TioN8. — Art. 328. What is the rule for finding the area of a circle 
when the diameter is given? When the circmnference is giyen? When the 
diameter and circumference are both g^ven? — Art. 329. What is the first 
rule for finding the side of a square, equal in area to a given circle 7 What 
the second? — Art. 330. When is a sauare said to be inscribed in a circle. 
What is the first role for finding the side of a square inscribed in a circle 1 
Th« second? 
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Ruu I.— jlfufttp/y ihediametarh^ .707l(Hi^ and the product ii Hit 
mde of the square ifuaribed. Or, 

Rule II. — Multiply the drcurrference hy .225079, and the product 
ii the tide of the square hucrtbed. 



1. What 18 tbe thickness of a squaie stick of timber that 
may be hewn from a log 30 inches in diameter? 

Ans. 21.21-1- inches. 

2. How laige a square field may be inscribed in a circle, 
whose ciicnmfeience is 100 rods ? Ans. 22.&-|- rods square. 

The Elufsb. 

A&T. SI31* An ELLIPSE is an otsI figure hav- 
ing two diameters or axes, the longer of which 
IS called the transverse, and the shorter the con- 
jugate diameter. 

Art. SS9* To find the area of an ellipse. 

RuLX. — Multiply the two diameters together and their product Inf 
.785398; the last product is the area, 

1. What is the area of an ellipse, whose transverse diameter 
is 14 inches, and its conjugate diameter 10 inches ? 

Ans. 109.96-}- square inches. 

2. What is the area of an elliptical table, 8 feet long and 5 
feet wide ? Ans. 31 square feet 59-{- square inches. 



ffi 



§ XLV. MENSURATION OF SOLIDS. • 

Art. 33S. A soud is a magnitude which has length, 
breadth and thickness. 

Mensuration of solids includes two operations ; first, to find 
their superficial contents, and, second, their solidities. 

The Prism. 

Art. 334L* A prism is a solid whose ends are any plane 
figures which are equal and similar, and whose sides are par- 
allelograms. It takes particubir names, according to the figure 

- ■ — ■ — ■ ■ — ' ~ — 

QuKSTioKs. — Art. 831 . What is oa ellipse 7 What is the longer diame- 
ter called? The shorter? — Art. 832. What is the rale for finding the area 
of an ellipse? — Art 333. What is a solid? What two operations does 
mensuration of solids include ? — Art. 384. What is a prism 7 What partica- 
iar names does it take 7 
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of its base or ends, viz., triimgular pritniy square prism, pen- 
tagonal prism, Sec, 

The ifose of a prism is either end ; and of solids in general, 
the part upon which they are supposed to stand. 

All prisms whose bases are parallelograms, are comprehend- 
ed under the general name paraUelopipedons or paraUdopi- 
peds. 



A triangular prism is a solid whose base is a 
triangle. 





A. square prism is a solid whose base is a square, 
and when cdl the sides are squares it is called a 
cube. 




A pentagamd prism is a solid whose base is a 
pentagon. 



Art. 33S« To find the surface of a prism. 

Rule. — Multiply the perimeter of its base by its height , arid to this 
product add the area of the two ends ; the sum is the area of the prism, 

1. What are the superficial contents of a triangular prism, 
the width of whose side is 3 feet, and its length 15 feet? 

Ans. 142.79+ square feet. 
'2. What is the surface of a square prism, whose side is 9 
feet wide, and its length 25 feet? Ans. 1062 square feet. 

Art. 336. To find the solidity of a prism. 

Rule. — Multiply the area of the base by tJte height, and the product 
is the solidity. 

QuESTioiTs. — What is the base of a prism and of solids in general? 
What is a parallelopiped or parallelopipedon? What is a triangular nrisn^? 
A square prism ? A pentagonal prism ? — Art. 336. What is the rule for find- 
ing the surface of a pnsm ? — Art. 336. What is the rule for finding the solid- 
ity of a prism 7 

26* 
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1. What are the contents of a triangalar prism, whose 
length is 20 feet, and the three sides of its triangular end or 
hpse 5, 4, and 3 feet ? Ans. 120 cubic feet. 

2. How many cubic feet are there in a cube, whose sides 
are 8 feet ? Ans. 512 cubic feet 

3. What is the number of cubic feet in a room 30 feet long, 
20 feet wide, and 10 feet high ? Ans. 6000 cubic feet. 

The Cylinder. 

Art. SI37. A oyundsr is a long, circular solid, 
of uniform diameter, and its extremities form equal 
parallel circles. 

The axis of a cylinder is a straight line drawn 
through it from the centre of one end to the centre 
of the other. 

Art. 338* To find the sui^e of a cylinder. 

Rule. — Multiply the drcun^erence of tke ba$e hy the altitude y and 
to the product add the areas of tke two ends; the sum unll be the whok 
surface, 

1. What is the surface of a cylinder, whose length is 4 feet, 
and the circumference 3 feet ? Ans. 13.43-]- square feet. 

2. John Snow has a roller 12 feet long and 2 feet in 
diameter ; what is its convex surface ? 

Ans. 75.39-|- square feet. 

Art. 339* To find the solidity of a cylinder. 

Rule. — Multiply the area of the base by the altitude, and the pro- 
duct will be the solidity. 

1. What is the solidity of a cylinder, 8 feet in length and 
2 feet in diameter ? Ans. 25.13-|- cubic feet. 

2. What is the solidity of a cylinder, whose diameter is 5 
feet and its altitude 20 feet ? Ans. 392.69-|- cubic feet. 

The Pyramid and Cone. 

Art. 340* A ftramid is a solid, standing on a tri- 
angular,square,or polygonal base, and its sides are tri- 
angles, meeting in a point at the top, called the vertex. 

The slant height of a pyramid is a line drawn from 
the vertex to the middle of one of the sides of the 
base. 

dussTioNs. — Art. 337. What is a cyliuder ? What is the axis of a cyl- 
inder ? — Art. 338. What is the rule for finding the surface of a cylinder? — 
Art. 339. What is the rule for findinff the solidity of a cylinder 1 — Art. 840. 
What is a pyramid ? What is thd slant height of a pyramid 7 
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Art. 341* A cone is a solid) having a circle for 
its base, and its top terminated in a point, called the 
vertex. 

The altitude of a pyramid and of a cone, is a line 
drawn from the vertex perpendicular to the plane of 
the base ; as, B Q. 

The slant height of a cone is a line drawn from the vertex 
to the circumference of the base ; as, A C. 

Art. 343. To find the surface of a pyramid and of a cone. 

Rule. — Multiply the perimeter or the drcun^erence of the base by 
half its slant height, and the product is the surface. 

1. How many yards of cloth that is 27 inches wide, will it 
require to cover the sides of a pyramid whose slant height is 
100 feet, and whose perimeter at the base is 54 feet ? 

Ans. 400 yards. 

2. Required the convex surface of a cone, whose slant height 
is 50 feet, and the circumference at its base 12 feet ? 

Ans. 300 square feet. 

Art. 34i3. To find the solidity of a pyramid and of a cone. 

Rule. — Multiply the area of the bcue by one third of its altitude^ and 
the product wiU be its solidity, 

1. The largest of the Egyptian pyramids is square at its 
base, and measures 693 feet on a side. Its height is 500 
feet. Now, supposing it to come to a point at its vertex, what 
are its solid contents, and how many miles in length of wall 
would it make, 4 feet in height and 2 feet thick? 

Ans. 80,041,500 cubic feet ; 1894.9 miles in length. 

2. What are the solid contents of a cone, whose height is 
30 feet and the diameter of its base 5 feet ? 

Ans. 196.3+ feet. 

Art. 344* A frustum of a pyramid is the part 
next to the base, that remains after cutting ofi* the 
top, by a plane parallel to the base. 




Questions. — Art. 341 . What is a cone ? What is the altitude of a pyra- 
mid and of a cone? What is the slant height of a cone?— Art. 342. WBat is 
the rule for finding the surface of a pyramid and of a cone? — Art. 343. What 
is the rule for finding the solidity of a pyramid and of a cone? — Art. 844. 
What is the frustum of a pyramid ? 
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Art. 34S« A frustum of a cone is the part next 
to the hase, that remains after cutting off the top, by 
a plane parallel to the base. 

Art. 346* To find the surface of a frustum of a p3nnimid 
or of a cone. 

Rule. — Add the perimeters or the drcuntferences of the two ends 
together^ and rnuUiply this sum hy half the slant height, TTien add the 
areas of the two ends to this product, and their sum will he the surface. 

1. There is a square pyramid, whose top is broken off 20 
feet slant height from the base. The length of each side at 
the base is 8 feet, and at the top 4 feet ; what is its whole 
surface ? Ans. 560 square feet. 

2. There is a frustum of a cone whose slant height is 12 
feet, the circumference of the base 18 feet, and that of the 
upper end 9 feet ; what is its whole surface ? 

Ans. 194.22-|- square feet. 

Art. 34T« To find the solidity of a frustum of a pyramid 
or of a cone. 

Rule. — Find the area of the two hoses of the frustum ; multiply these 
two areas together, and extract the square root of the product. To this 
root add the two areas, and multiply thar sum by one third of the aUi- 
tude of the frustum ; the product will he the solidity, 

1. What is the solidity of the frustum of a square pyramid, 
whose height is 30 feet, and whose side at the bottom is 20 
feet, and at the top 10 feet ? Ans. 7000 cubic feet. 

2. What are the contents of a stick of timber 20 feet long, 
and the diameter at the larger end 12 inches, and at the 

'smaller end 6 inches ? Ans. 9.162+ feet. 

The Sphere. 

Art. 348. A sphere is a solid, bounded by 
one continued convex surface, every part of which 
is equally distant from a point within, called the 
centre. 

The axis or diameter of a sphere is a line passing through 
the centre, and terminated by the surface. 

duESTioNs. — Art. 345. What is a frustum of a cone ?— Art. 346. What is 
the rule for finding the surface of a frustum of a pyramid or of a cone? —Art. 
347. What is the rule for finding the solidity of a frustum of a pyramid or 
of a cone 7 — Art. 348. What is a sphere ? What is the diameter or axis 
o/ a sphere 7 
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Art. 349* To find the surface of a sphere. 

Rule. — Multiply the diameter by the circumference ^ and the product 
will be the surface, 

1. What is the convex surface of a globe, whose diameter is 
20 inches ? Ans. 1256.6-|- square inches. 

2. If the diameter of the earth is 8000 miles, what is its 
convex surface ? Ans. 201061888 square miles. 

Art. 3tS0« To find the solidity of a sphere. 

Rule. — Multiply the cube of the diameter by .523598, and the pro- 
duct is the solidity, 

1. What is the solidity of a sphere, whose diameter is 20 
inches? Ans. 4188.7-}- inches. 

2. If the diameter of a globe or sphere is 5 feet, how many 
cubic feet does it contain ? Ans. 65.444- cubic feet. 

Art. 3S1« To find how large a cube may be cut from any 
given sphere, or be inscribed in it. 

Rule. — Square the diameter of the sphere, divide the product by 3, 
and extract the square root of the quotient for the answer, 

1. How large a cube may be inscribed in a sphere 10 inches 
in diameter? Ans. 5.773-f- inches. 

2. What is the side of a cube that may be cut from a sphere 
30 inches in diameter ? Ans. 17.32-j- feet. 

The Spheroid. 

Art. 3S3« A spheroid is a solid, generated by 
the revolution of an ellipse about one of its diam- 
eters. 

If the ellipse revolves about its longer or transverse diame- 
ter, the spheroid is prolate or oblong ; if about its shorter ox 
conjugate diameter, the spheroid is oblate or fattened. 

Art. 3S3. To find the solidity of a spheroid. 

Rule. — 1. Multiply the square of the shorter axis by the longer axis, 
and this product by .523598, if the spheroid is prolate, and the product 
will be its solidity. 

Questions. — Art. 349. What is the rule for finding the sarface of a 
sphere ? — Art. 350. What is the rule for finding the solidity of a sphere 7 — 
Art. 351. What is the rule for finding how large a cube can be cut from a 

firen sphere 7 — Art. 352. What is a spheroid 7 What is a prolate spheroid 7 
iThat an oblate spheroid 7 >- Ait. 363. What is the rule finr finding the solidity 
of a spheroid 7 
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2. If it is oMate, fnuUipfy the square of the longer aais by the shorUr 
axis, and this product by .523598 ; the last product will be the soUtHty. 

1. What 18 the solidity of a prolate spheroid, whose trans- 
yerse axis is 30 feet, and the conjugate axis 20 feet ? 

Ans. 6283. 17-f- cubic feet. 

2. What is the solidity of an oblate spheroid, whose axes 
are 30 and 10 feet? Ans. 4712.38-|- cubic feet 



§XLVI. MENSURATION OF LUMBER AND 

TIMBER. 

Art. 3S4« All rectangular and square lumber and timber, 
as planks, joists, beams, &c., are usually surveyed by board 
measure, the board being considered to be one mch in thick- 
ness. Round timber is sometimes measured by the ton, and 
sometimes by board measure. 

AsT. 3SS* To find the contents of a board. 

Rule. — Multiply the length of the board, taken in feet, by its breadth 
taken in indtes, and divide SUs product ^ 12 ; the quotient is the con- 
tents in square feet. 

1. What are the contents of a board 18 inches wide and 16 
feet long ? Ans. 24 feet. 

2. What are the contents of a board 24 feet long and 30 
inches wide ? Ans. 60 feet. 

Art. 3tl6. To find the contents of joists, beams, &c. 

Rule. — Multiply the depth, taken in inches^ by the thickness, and this 
product by the length, in feet ; divide the last product by 12, and the quo- 
tient is the contents in feet, 

1. What are the solid contents of a joist 4 inches wide, 
three inches thick, and 12 feet long ? Ans. 12 feet. 

2. What are the contents of a square stick of timber 25 feet 
bng and ten inches thick ? Ans. 208^ feet 

Art. 3S7. To find the contents of round timber. * 

Rule. — Multiply the length of the stick, taken in feet, by the square 
<f one fourth the girt, taken in inches ; divide this product by 144, and 
the quotient is the contents in cubic feet. 



QuBBTioNs. — Art. 354. By what measure are planks, joists, &c., usually 
sunreyed ? What is the usual thickness of a board ? How is round timbcnr 
measured ? — Art. 355. What is the rule for finding the contents of a board ? -^ 
Art. Me. What is the rule for finding the contento of joisto, &c. 7 
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NoTB I. — The girt b usually taken about one third the distance from 
the larger to the amuler end. 

Note 2. — A ton of timber, estimated by this method, contains 60^^ 
cubic feet. 

1. How many cubic feet of timber in a stick, whose length 
is 50 feet and whose girt is 60 inches ? Ans. 78| cubic feet. 

2. What are the contents of a stick whose length is 30 feet 
and girt 30 inches ? Ans. 11.7-}- solid feet. 



§ XLVn. MISCELLANEOUS QUESTIONS. 

1. What is the difference between 7 pence and 10 cents ? 

Ans. -^d. 

2. What number is that, to which if j be added, the sum 
will be 7i ? Ans. 7f . , 

3. What number is that, from which if 3f be taken, the re- 
mainder will be 4^ ? Ans. 7^|. 

4. What number is that, to which if 3^ be added, and the 
sum divided by 5f , the quotient will be 5 ? Ans. 23^. 

5. From ^ of a mile take { of a furlong. 

Ans. 4fur. 12rd. 8ft. Sin. 

6. From 7 acres take -ft of a rood. 

Ans. 6A. 3R. 7p. 74ft. 36in. 

7. John Swift can travel 7 miles in f of an hour, but Thomas 
Slow can travel only 5 miles in ^y of an hour. Both started 
from Danvers at the same time for Boston, the distance being 
12 miles. How much sooner will Swift arrive in Boston than 
Slow ? Ans. 12^f seconds. 

8. If I of a ton cost $ 49, what will Icwt. cost ? 

Ans. $ 3.92. 

9. How many bricks, 8 inches long, 4 inches wide, and 2 
inches thick, will it take to build a wall 40 feet long, 20 feet 
high, and 2 feet thick ? Ans. 43200 bricks. 

10. How many bricks will it take to build the walls of a 
house, which is ^3 feet long, 40 feet wide, and 25 feet high, 
tile wall to be 12 inches thick ; the brick being of the same 
dimensions as in the last question ? Ans. 159300 bricks. 

11. How many tiles, 8 inches square, will cover a floor 18 
feet long, and 12 feet wide ? Ans. 486 tiles. 

12. If it eost S 18.25 to earry llcwt 3qr. 191b. 46 miles, 
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how much must be paid for carrying 83ewt. 2qr. lllb. 96 
miles ? Ans. $ 267. 12^^. 

13. A merchant sold a piece of cloth for $ 24, and thereby 
lost 25 per cent. ; what would he have gained, had he sold it 
for S 34 ? Ans. 6j- per cent 

14. Bought a hogshead of molasses, containing 120 gallons, 
for $ 30 ; but 20 gallons having leaked out, for what must 1 
sell the remainder per gallon to gain $ 10 ? Ans. 9 0.40. 

15. How many acres are there in a piece of land 117f rods 
long, and 112} rods wide ? 

Ans. 82A. IR. 18p. 2yd. 7ft. 133^in. 

16. Bought a quantity of goods for $ 1^.25, and, having 
kept them on hand 6 months, for what must I sell them to gain 
6 per cent. ? Ans. $ 140.02. 

17. If 27 bushels of potatoes cost S 8.75, what must be paid 
for 36 bushels ? Ans. $ 11.66-f . 

18. How many bushels of oats, at 50 cents per bushel, must 
I give Moses Webster for 93 bushels of com, at $ 1.25 per 
bushel ? Ans. 232^ bushels. 

19. How many bushels of salt, at $ 1.30 per bushel, must 
be given in exchange for 75 bushels of wheat, at $ 1.25 per 
bushel ? Ans. 72^ bushels. 

20. If a sportsman spends ^ of his time in smoldngj j- in 
** gunning," 2 hours per day in loafing, and 6 hours in eating, 
dnnking, and sleeping, how much remains for useful purposes ? 

Ans. 2 hours. 

21. If a lady spend ^ of her time in sleep, -^ in ma]dngcaUsy 
^ at her toilet, ^ in reading novels, and 2 hours each day in 
receiving visits, how large a portion of her time will remain for 
improving her mind, and for domestic employments ? 

Ans. 3f^ hours per day. 

22. "What will a piece of land, 7f rods long, and 5| rods 
wide, come to at 8 25.75 per acre ? Ans. S 6.65|f f . 

23. If 5f ells English cost $ 15.16, what will 71 J yards 
cost ? Ans. $ 155.39. 

24. If a staff 4 feet long cast a shadow 5f feet, what is the 
height of a steeple whose shadow is 150 feet ? 

Ans. 107|feet. 

25. Borrowed of James Day $ 150 for six months ; after- 
wards I lent him $ 100 ; how long shall he keep it to compen- 
sate him for the sum he lent me ? Ans. 9 montbs. 

26. A certain town is taxed $ 6045.50 ; the valuation of 
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the town is S 293275.00 ; theie are 150 polls in the town, 
which are taxed $ 1.20 each. What is the tax on a dollar, 
and what does A pay, who has 4 polls, and whose property is 
valued at S S675 ? Ans. $ 0.02. A's tax S 78.30. 

27. What is the value of 97 pigs of lead, each weighing 
2cwt. 3qr. lllh., at 3£. 17s. 9d. per cwt ? 

Ans. 1074£. Os. O^^d. 

28. What is the interest of $ 17.86, from Feh. 9, 1840, to 
Oct. 29, 18^, at li per cent ? Ans. 9 a5.24-f . 

29. What is the interest of S 97.87, froin Jan. 7, 1840, to 
Sept. 25, 1842, at 9 per cent. ? Ans. $ 23.92-{-. 

30. Required the superficial surface of the largest cuhe 
that can be inscribed in a sphere 30 inches in diameter ? 

Ans. 1800 inches. 

31. $ 1000. Salem, N. H., Oct 29, 1836. 
For value received, I promise to pay Luther Emerson, 

Jr., or order, on demand, one thousand dollars with interest 

Emerson Luther. 
Attest, Adams Ayer. 
On this note are the following endorsements : 

Jan. 1, 1837, was received $ 125.00, 

June 5, 1837, do. S 316.00, 

Sept 25, 1837, do. $ 417.00, 

April 1, 1838, do. $ 100.00, 

July 7, 1838, do. 9 50.00. 

What is due, at compound interest, Oct 29, 1842 ? 

Ans. $53.79. 

32. D. Sanbcnm's garden is 23f rods long, and 13f rods 
wide, and is surrounded by a good fence 7^ feet high. Now 
if he shall make a walk around his garden within the fence 
7-^ feet wide, how much will remain mr cultivation ? 

Ans. lA. 3R. 7p. 85if f^ft 

33. J. Ladd's garden is 100 feet long and 80 feet wide ; 
he wishes to enclose it with a ditch 4 feet wide ; how deep 
must it be dug, that the soil taken from it may raise the sur- 
face one foot ? Ans. 5 j^ feet 

34. How many yards of paper that is 30 inches wide, will 
it require to cover the walls of a room that is 15^ feet long, 
llj^ feet wide, and 7} feet high ? Ans. 55^ yards. 

35. Charles Garleton has agreed to plaster the above room 
at 10 cents per square yard ; what will be his bill ? 

Ans. $6.54^ 

27 
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36. How many cubic inches are contained in a cube that 
may be inscribed in a sphere 40 inches in diameter ? 

Ans. 12316.8-|- inches. 

37. The dimensions of a bushel measure are 18^ inches 
wide, and 8 inches deep; what should be the dimensions of a 
similar measure that would contain 4 quarts ? 

Ans. 9^ inches wide, 4 inches deep. 

38. A gentleman willed •}■ of his estate to his wife, and ^ 
of the remainder to his oldest son, and j- of the residue, which 
was 9 151.33^, to his oldest daughter; how much of his 
estate is left to be divided among his other heirs ? 

Ans. $ 756.66^. 

39. A man bequeathed ^ of his estate to his son, and | of 
the remainder to his daughter, and the residue to his wife ; the 
difference between his son and daughter's portion was $ 100 ; 
what did he give his wife ? Ans. $ 600.00. 

40. A young man lost 4 of his capital in speculation ; he 
afterwards gained S500; his capital then was $ 1250; what 
was the sum lost ? Ans. S 250.00. 

41. From ^ of a yard, there was sold ^ of it ; how much 
remained ? Ans. ^ yard. 

42. Sold a lot of shingles for $ 50, and by so doing I gained 
12j- per cent. ; what was their value ? Ans. $ 44.44f . 

43. If tallow be sold at 7j4. per lb., what is the value of 
17cwt. 3qr. 181b.? Ans. $208.9^, 

44 If ^ of a yard cost 9 5.00, what quantity will 9 17.50 
purchase ? ' Ans. fj yard. 

45. If a man tmvei 17rd. 10ft in iS;^ of an hour, how far 
will he travel in 8| hours ? Ans. 1 mile 928| feet 

46. When $ 11.75 are paid for 2^ acres, what quantity will 
$ 100.00 purchase ? Ans. 19A. IR. 32^f f p. 

47. John Savory and Thomas Hardy traded in company ; 
Savory put in for capital 9 1000; they gained 8 128.00; Hardy 
received for his share of the gains 9 70 ; what was his capital ? 

Ans. 9 1206.89^. 
43. £. Fuller lent a certain siun of money to C. Lamson, 
and, at the end of 3 years, 7 months, and 20 (kys, he received 
interest and principal 9 1000 ; what was the sum lent ? 

Ans. S 820.79^. 

49. Lent 9 88 for 18 months, and received for interest and 
principal $ 97.57 ; what was the per cent. ? Ans. 7J per cent 

50. When f of a gallon cost 9 87, what cost 7^^ gallons ? 

Ans. 9 1051.25. 
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61. When S 71 are paid for 18f 3rards of broadcloth, what 
cost 5 yards? Ans. $19.26^. 

52. How many yards of cloth, at 8 4.00 per yard, must be 
given for 18 tons 17cwt. 3qr. of sugar at $ 9.50 per cwt. ? 

Ans. 897^ yards. 

53. How much grain, at $ 1.25 per bushel, must oe given 
for 98 bushels of ssdt, at $ 0.45 per bushel ? 

Ans. 35^ bushels. 

54. How many acres of land, at^ S 37.50 per acre, must be 
given for 86 tons 18cwt. 3qr. 201b. of coal, at $8.50 per ton? 

Ans. 19A. 2R. 33^p. 

55. A person, being asked the time of day, replied, that ^ of 
the time passed from noon was equal to -^ of the time to mid- 
night. Required the time. Ans. 40 minutes past 4. 

56. How many cubic feet of water in a pond, that contains 
200 acres, and is 20 feet deep ? Ans. 174,240,000 feet 

57. On a certain night, in the year 1842, rain fell to the 
depth of 3 inches in the town of luverhiU ; the town contains 
about 20,000 square acres. Required the number of hogs- 
heads of water fallen, supposing each hogshead to contain 100 
gallons, and each gallon 282 cimic inches. 

Ans. 13346042hhd. 55gal. Iqt. Opt. 2^gi. 

58. If the sun pass over one degree in 4 minutes, and the 
longitude of Boston is 71*^ 4' west, what will be the time at 
Boston, when it is llh. 16m. A. M. at London? 

Ans. 6h. 31m. 44sec. A. M. 

59. When it is 2h. 36m. A. M. at the Cape of Good 
Hope, in longitude 18° 24' east, what is the time at Cape 
Horn, in longitude 67* 21' west? Ans. 8h. 53m. P. M. 

60. Yesterday my longitude, at noon, was 16** 18' west ; 
to-day I perceive by my wateh, which has kept correct time, 
that Uie sun is on the meridian at llh. 36m. ; what is my lon- 
gitude ? Ans. 10** 18^ west. 

61. Sound, uninterrupted, will pass 1142 feet in 1 second ; 
how long will it be in passing from Boston to London, the dis- 
tance being about 3000 miles ? Ans. 3h. 51m. 10--}- sec. 

62. The time which elapsed between seeing the flash of a 
gun, and hearing its report, was 10 seconds ; what was the dis- 
tance ? Ans. 2 miles 860 feet. 

63. If a globe of silver, 2 inches in diameter, be worth 
$ 125, what would be the value of a globe 3 inches in diame- 
ter? Ans. S 421.871. 

64. J. Pearson has tea, which he barters with M. Switt, at 
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10 cents per lb. more than it costs him, against sugar, which 
costs Swifi 15 cents per pound, but which he puts at 20 cents 
per pound ; what was the first cost of the tea ? 

Ans. 90.30 per lb. 
66. Q and T barter; Q makes of 10 cents 12| cents; Y 
makes of 15 cents 19 cents; which makes the most per cent, 
and how much ? Ans. Y makes 1§ per cent more than Q. 

66. A certain indiyidual was bom in 1786, September 25, 
at 27 minutes past 3 o'clock, A. M. ; how many minutes old 
will he be July 4, 1844, at 30 minutes past 5 o'clock, P. M., 
reckoning 365 days for a year, excepting leap years, which have 
366 days each ? Ans. 30^86,283 minutes. 

67. The longitude of a certain star is 3s. 14<* 26' 14", and 
the longitude of the moon at the same time is 8s. 19® 43' 
28" ; how &r will the moon haye to move in her orbit to be in 
conjunction with the star ? Ans. 6s. 24"* 42' 46''. 

6i3. From a small field containing 3A. IR. 23p. 200ft., there 
were sold lA. 2R. 37p. 30yd. 8ft. ; what quantity remained? 

Ans. lA. 2R. 25p. 21yd. 5fL 36in. 
6% What part of } of an acre is f of an acre ? 

Ans. ff . 

70. A ihief was brought before a certain judge, and it was 
proved that Jie had stolen property to the yalue of 1£. 19s. 
ll}d. He was sentenced either to one year's imprisonment in 
the county jail, or to pay 1£. 19s. ll}d. for the value of every 
pound he had stolen ; required the amount of the fine ? 

Ans. 3£ 19s. lid. O^^r. 

71. My chaise having been injured by a very bad lx>y, I am 
obliged to sell it for $68.75, which is 40 per cent, less than its 
original value ; what was the cost? Ans. 9 114.58}. 

72. Charles Webster*s horse is valued at 9 120, but he will 
not sell him for less than $ 134.40 ; what per cent, does he 
intend to make ? Ans. 12 per cent. 

73. Three merchants, L. Emerson, £. Bailey, and S. Gur- 
tiss, engaged in a cotton speculation. Emerson advanced 
$3600, Bailey $4200, and Curtiss $2200. They invested 
their whole capital in cotton, for which they received $ 15000 
in bills on a bulk in New Orleans. These bijls were sold to a 
Boston broker at 15 per cent, below par ; what is each man's 
net gain ? 

Ans. Emerson $990.00, Bailey $ 1155.00, Curtiss $605.00. 

74. Bought a box made of plank, 2^ inches thick. Its 
length on the outside is 4ft. 9in., its breadth 3ft. 7in., and its 
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height 2ft. llin. How many square feet did it require to 
make the box, and how many cubic feet will it hold ? 

Ans. 70^ square feet, 29^ cubic feet. 

75. How many bricks will it require to construct the walls 
of a house, 64 feet long, and 32 feet wide, and 28 feet high ? 
The walls are to be Ift. 4in. thick, and there are also three doors 
7ft. 4in. high, and 3ft. Sin. wide ; also 14 windows 3 feet wide 
and 6 feet high, and 16 windows 2ft. Sin. wide and 5ft. Sin. 
high. Each brick is to be'S inches long, and 4 inches wide, 
and 2 inches thick. Ans. 167,4S0 bricks. 

76. John Brown gave to his three sons, Benjamin, Samuel, 
and William, 9 1000, to be divided in the proportion of J, J, and 
■J, respectively ; but William, having received a fortune by his 
wife, resigns his share to his brothers. It is required to divide 
the whole sum between Benjamin and Samuel. 

Ans. Benjamin $ 571. 42f; Samuel $ 42S.57f. 

77. Peter Webster rented a house for one year to Thomas 
Bailey, for $ 100 ; at the end of four months, Bailey rented 
one half of the house to John Bricket, and at the end of eight 
months, it was agreed by Bricket and Bailey to rent one ^hird 
of the house to John Dana. What share of the rent must 
each pay ? 

Ans. Bailey $ 61^, Bricket $ 27{, and Dana 9 11^. 
7S. I have a plank 42| feet in length, 24 inches wide, and 3 
inches thick ; required the side of a cubical box that can be 
made from it ? Ans. 48 inches. - 

79. D. Small purchased a horse for 10 per cent, less than 
his value, and sold him for 16 per cent, more than his value, 
by which he gained $21.84; what did he pay for the horse ? 

Ans. S75.60. 

80. Minot Thayer sold broadcloth at $4.40 per yard, and 
by so doing he lost 12 per cent. ; whereas he ought to have 
gained 10 per cent. ; for what should the cloth have been sold 
per yard ? Ans. $5.50. 

81. A gentleman has five daughters, Emily, Jane, Betsey, 
Abigail, and Nancy, whose fortunes are as follows. The first 
two and the last two have 819,000 ; the first four $19,200 ; the 
last four $20,000 ; the first and the last three $20,500 ; the 
first three and the last $21,300. What was the fortune of 
each ? 

Ans. Emily has $5,000; Jane $4,500; Betsey $6,000; 
Abigail $3,700 ; and Nancy $5,800. 

27* 
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WEIGHTS, MEASURES AND MONEY. 

The tables in this work are intended to afiord the learner a knowl- 
edge of the Tarions weights, measures and moneys used in different 
oountries, sufficient for the c«dinary purposes of business and of prac- 
tical arithmetic. It is here proposed to supply some items of informa- 
tion, such as ar& not founa in popular works of this kind, nor, it is 
believed, in any compact or easily accessible form. 



WEIGHTS AND MEASURES. 

The use of weights and measures can be traced back to a very early 
period of the world. Josephus, the Hebrew historian, asserts, that 
they were invented by Gam, the tiller of the ground and the first 
builder of a city. Whatever authority is to be attached to this state- 
ment, we learn from the Book of Genesis that the cubit was employed 
in designating the dimensions of Noah's ark ; and it is reasonable to 
suppose that several other measures, and a few simple weights, such 
as were demanded by the common intercourse and employments of 
mankind, were in use among the antediluvians. 

In the time of Abraham, we find mention made of measures of capac- 
ity ^ (measures of meal,) and also of money. With the latter, the 
patriarch bought a field of Ephron, the Hittite, for which he p^d him 
four hundred shekels of silver. Tlus sum was weighed out to JBphron, 
a circumstance plainly indicating that the value of money was then 
reckoned by its weight, as has been that of coins in all ages. 

But though the use of weights and measuiBs can be referred to an 
origin thus remote in time, we are not to suppose that they were at 
first employed with the accuracy and uniformity of modern times. On 
the contrary, as men's ideas of distance, quantity and value were, in 
the early stages of society, vague and indefinite, so also were their 
standards of comparison. 

When it was first proposed to establish some measure by which 
small distances should be estimated, it was natural to have recourse to 
some parts of the human body, as the arm, the foot, the hand ; and 
hence the origin of the cubit, the length of the arm from the elbow to 
the end of the longest finger ; of the foot, the length of a man's foot ; 
and of the palm or handbreadth, the width of a man's hand. The 
span was the distance from the end of the thumb to that of the little 
finger, when extended ; and the fathom the space between the extrem- 
ities of the outstretched arms. 
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When a longer distance was to be measmed, the mind would easily 
fix upon some familiar object of greater length, as a rod or pole, cut 
horn the forest ; and when a shorter distance was to be expressed, it 
could be done either by dividing the foot or palm into any number of 
small equal parts, or by employing, as a unit, some minute natural 
object, as a grain of wheat or barley. In this way the pole, perch or 
rod, probably came into use, as it is certain did the barley-corn and 
inch, the latter being the twelfth part of a foot.* It may also be men- 
tioned in this place, that among the measures of the Hindoos, a people 
with whom there has been httle change for many centuries, we find 
the bamburpole and the stcff, which doubtless originated in a manner 
similar to the use of the modem rod or pole. The former of these is 
reckoned at twenty cubits and the latter at four. 

The names of several other modern measures clearly indicate their 
origin, as a mile, from the Latin mille — one thousand — that is, one 
thousand paces ; furlong, horn the Saxon, far or fur,- and long, or, as 
some etymologists say, from furrow and long, that is, the length of a 
furrow. In some instances, distances hav^been reckoned by the space 
through which an arrow could be shot, or a stone thrown, and hence 
the terms bow-shot and stone*s-cast or stone's-throw, with which we 
occasionally meet. 

One of the most indefinite standards ever in use among any people, 
would seem to be the Chinese unit of linear measure, which is said to 
be the lih, and to denote the distance which a man's voice will reach in 
a level country, when thrust forth with all his might. 

The instances thus adduced are sufficient to establish two points ; 
first, that the measures of antiquity originated firom the use of some 
familiar natural objects, as standards of length or distance ; and, sec- 
ondly, that men's ideas and estimate of'space were, at an early period, 
vag-ue, inaccurate, and destitute of uniformity. 

But it is evident that such vagueness and diversity could not con 
tinue. They could neither satii^ the desire of the human mind for 
accuracy, nor meet the demand for it created by advancing civilization.- 
As men came to have more intercourse and business with each other ; 
to exchange commodities, fix upon the boundaries of lands, and erect 
numerous and contiguous buildmgs ; in a word, to live in society, and 
satisfy their necessities by the barter, sale and purdiase of different 
articles in conunon use, there would be needed more definite and ex- 
act standards by which they might compare one commodity with 
another, and express its relation and value. Such standards would 
be necessary in order that equality and justice might be had in common 
business transactions. And the history of weighUf and measures is 
Utile else than the history of the human mind, in its efforts to devise 
means and instruments by which commercial intercourse might be con- 
ducted on principles of reciprocity and just equivalents. 

The importance of uniformity in weights and measures has been felt 
by all civilized nations ; and to prevent firaud by any alteration of the 

* The word inch is said to be from the Latin, uncta, which signifies a iwe{fih 
port of anything. 
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proper standards, or any departure from them in practice, these haye 
usually been kept in the custody of the goyemment. Among the Jews 
they were conunitted to the care of the priests, and in Rome they were 
deposited in the temple of Jupiter. In England they are kept in the 
exchequer, and in the United States they are in the charge of the 
national treasury. 

So careful are the people in the different states of the Union that due 
weiffht and measure slwll be given in all trade, that in most, if not 
in aU of them, laws have been enacted requiring those who sell to haye 
their weights and measures sealed, that is, tried or adjusted by some 
standards kept by public authority for the purpose. In some states 
this is done as often as once a year. 

With the desire of introducing a uniform standard of measure 
among the people of his kingdom, Henry I., in the year 1101, ordered 
that l^e ulna, or ancient ell, should be of the exact length of his own 
arm. On this all other measures were to be founded ; and it is wor- 
thy of remark, that this very measure, the length of king Henry's arm, 
has remained, without sensible variation, to this day, and is the present 
English and American standard yard. 

For the last one hundred years, science has been at work to devise 
some system of weights and measures which should be accurate and 
intelligible in all its parts, and not liable to change or variation. For 
this purpose the Royal Society and the parliament of England have 
combmed their efforts, and the result of their labors is a system of Me- 
trology in which the "Imperial Yard'' is made the standard of all 
measures, linear, superficial and solid ; and ultimately, as we shall see, 
of all weights. The law by which this was made the legal standard 
was passed in 1824, and is entitled, the ** Act of Uniformity." Hiis 
yard is represented by a solid brass Tod, kept in the exchequer, about 
an inch square, in which, about an inch and a half from each end, is 
inserted a gold pin or stud, the space between these pins being 36 
inches. This distance is the Imperial yard. That this standard may 
not be lost or mutilated, it was enacted that it should bear a fixed and 
definite proportion to the length of a pendulum, vibrating seconds, in a 
vacuum, in the latitude of London, at the level of the sea, and at the 
temperature of 62*^ Fahrenheit. This proportion was to be that of 36 
to 39.1393. A third part of this yard was to be the legal foot ; a 
thirtynaixth part the legal inch ; >five and a half such yards a rod, &c. 

The manner in which the legal measures of capacity are founded 
upon the legal yard is as follows. The " Imperial gallon," which is 
the proximate standard of capacity, contains 277.274 cubic inches, 
each solid inch being raised upon a thirty-sixth part of the Imperial 
yard. The law, howeyer, allows that the gallon may be determined 
by weight, and then the measure containing a gallon must hold lOlbs. 
Avoirdupois weight, of distilled water, weighed in air, at 62° Fahren- 
heit, witn the barometer at 30 inches. 

By the present law of England, the pound Troy contains 5760 grains, 
and this pound is the standard of all legal weights. But this pound 
itself is determined by a reference to the Lnperid yard. The compar- 
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ison is eflboted by taking a cubic inch of water, weighed as abore, and 
Teckoning it at 253.458 of these grains. The pound Avoirdupois con- 
tains 7000 such grains. 

We thus see that, by the English system, all weights and measures 
being based upon the standard yard, and this yard l^g made to bear 
a fixed proportion to a pendulum vibiatinff seconds under the above- 
named conditions, the ultimate standard of reference is time, which is 
measured by the r|9volutions of the earth Strictly speaking, therefore, 
the whole system is as accurate and unvarying as the motion of the 
planet we inhabit. It must be admitted, however, that there are me- 
chanical difficulties in ihe way of obtaining entire accuracy inthe 
length of the pendulum. 

Of all the systems of Metrology which have ever been constructed, 
that of the French is the most complete and scientific. In theory it 
seems to approach as nearly as possible to perfection, and the practical 
difficulties in the way of applying the theory to common use, are per- 
haps not greater than would be found in any complete and comprehen- 
sive system which could be devised. 

According to this system, the mkre is the standard measure of 
length. This mitre is one tefMnUUonth part of a quadrant of a merid- 
ian, or of the distance of the equator from the poles, and does not difier 
materially from the common yard, being 3.381 En^^lish feet. On this 
standsird are founded all other measures, whether Imear, superficial, or 
solid. This also, like the imperial yard of the English system, is made 
the basis of all weights. A brief account of this system, together with 
some tables of Fiench weights and measures, is given in the Appendix 
to the National Arithmetic. 

In the United States, the power of fixing the standard of weights 
and measures, lite tluit of coining money, is conferred by the consti- 
tution on Congress. Nor has the subject been whoUy neglected by the 
national lepfislature. At the request of the two houses, John Quincy 
Adams, when Secretary of State, prepared a report on weights and 
measures, which he presented, Feb. 33, 1821, nearly three years from 
the time when his attention was called to the subject by the resolution 
of the senate. This report, when it appeared, was found to be one 
of the most learned and elaborate treatises on the subject that had ever 
been written, and though the effect of it was, for the time, rather to 
restrain than to encoura^ legislation in this important particular, future 
legislators may yet avail themselves of the principles and facts which 
it contains, in giving to th6 country a more complete and uniform sys- 
tem of Metrology. 

From the appearance of tlus report to the present time, but little 
has been done towards perfecting the weights and measures of the na- 
tion. By an act of Congress, in June, 1836, a set of standard weights 
and measures was prepared for the use of the different custom- 
houses, and for each state ; and these constitute the legal standard of 
the country, so far as any such standard exists. Several of the states 
have standards of their own, but much remains to be done before there 
can be anything worthy the name of a uniform system. The stand- 
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trds noir ge^eially used do not diSsr esaeatially from those in use io 
England ^fore the paaoage of the act of unifoimity. In the state of 
New York, the standard of linear meaaurd is the yard, which bean a 
definite proportion to a pendulom vibrating seconds, in a yacuum, at 
Columbia college, in the dty of New York, at the temperature of 
32° Fahrenheit. The proportion is that of 1000 to 1086. In the 
same state, the standard bushel contains 2318.192 cubic inches, and is 
equal to 80 pounds, AycHrdupois weight, of distilled water. In Mas- 
sachusetts, the standard weights and measures kept in the tieasury 
are such as were early sent oyer from England, with a certificate from 
the exchequer that they were approved Winchester measures. In 
Masnchusetts the old weight of 1 121b. for 100 is abolished, and the 
«« hundred weight" is the net weight of an hundred pounds, Avoirdu- 
pois. 



MONEY. 

Thi term Money* is used to denote any cotnmodity which the 
inhabitants of a country employ as a universal medium of exchange, 
or which they accept as an equivalent for whatever is bought and sold. 
In civilized nations it has ^nerally been composed of the precious 
metals, but this is not essentuil ; other commodities might be employed 
for the same purpose, though with less convenience. In the early 
ages of the world, the material used for money varied with the charac- 
ters and employments of dififerent tribes and nations. In some coun- 
tries cattle and sheepf were the common medium of exchange. Thus, 
according to Homer, the armor of Diomedes cost tune oxen, and that 
of Glaucus, one hundred. In nations where the people have been 
given to the chase, as the ancient Russians and the aboriginal inhab- 
itants of America, the skins of wild beasts have been used for the pur- 
pose. The common money of Abyssinia was, at one time, sd\i; 
that of Newfoundland and Iceland, dried fish ; and that of some of the 
West India Islands, sugar. Among the North American Indians 
the circulating medium was what they caUed uwnimm, which con- 
sisted of small beads, made of dififerent colored shells. Nor is it 
necessary to look to distant times and countries to find other articles 
than gold, silver, and copper, employed as the common standard of 
value. In the istate of Virginia, for more than a oentuAc, tobacco was 
not only merchandiBe, but money, — that iis, the circulating medium 
of exchange. 

*The word money is of somewhat doobtful derivation. Some etymologists 
regard it as coming from the Latm word tmm«re, which signifies to admonish^ 
or inform. These contend that it is so called because the Uamp upon it ad- 
monishes or informs us of its value ; while others, and perhaps the majority, 
attribute the origin of the word to the name of the temple in which silver was 
first coined at B^me, the temple of Jwno Monetae admonishing Juno. 

t The Latin word for money {peainia) is derived from pectw, cattle, sheep, 
&c. ; and from this comes the adjective pecaniary. 
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But of all the substances which have ever been used as money, the 
precious metals are the best fitted for the purpose. To gold, silver, 
and copper, now in so general use, some statesmen and scientific men 
have proposed that platinum should be added, which would form' a 
coin intermediate in value between gold and silver. 

The value of all coins is dependent upon their purity and weight ; 
and the stamp impressed upon them is designed to ijidicate these two 
qualities. For instance, the English sovereign, the American eagle, 
and the Mexican doUar, have each their peculiar impression ; and this 
impression is th^ pledge of the government by which they are coined, 
that the metal of which they are composed is of a given degree of 
fineness, and of a certain weight, both of which are fixed by law, and 
essential to the particular value of the gold or silver piece. Were not 
the metal stamped or coined, its value could be known only by assay- 
ing and weighing it. This, especially the former, would be a difficult 
process, and would greatly dinunish the convenience, and impede the 
circulation of coin as a medium of exchange or a representative of 
value. Hence the origin of coinage ; and as this is a work which 
needs to be conducted with the greatest care and the most scrupulous 
fidelity, governments have generally taken it into their own hands. 

The gold and silver wrought into coins are not usually pure. They 
contain more or less of some foreign substance, which is called aUoy. 
In England, twelve ounces, or a Troy pound, of the metal of which sil- 
ver coins are made, contain lloz. 2dwt. of fine silver, and 18dm. 
alloy, which makes the standard silver coin to consist of 37 parts of 
pure silver and 3 parts of alloy. This alloy is copper. In like man 
ner, the gold coins of Great Britain contain but 11 parts out of 12 of 
pure gold, the remaining part being alloy. Gold is not estimated by 
the weights in common use, but by a weight called a carat.* When 
pure, or of the highest de^^ree of fineness, it is said to be 24 carats 
fine. The present gold com of the realm is therefore 22 carats fine 
and 2 carats alloy. The alloy, in this case, as in that of silver, is 
copper. 

The present standard for both gold and silver coins in the United 
States, as fixed by an act of Congress, in 1837, is 900 parts, by weight, 
of pure metal, to 100 parts of aUoy. The alloy of the gold is com- 

Eosed of silver and copper, of which the former is not to exceed the 
itter in weight. The alloy of the silver is pure copper. 
By the mint regulations of the United States, the eagle, the equiv- 
alent of 10 dollars, contained, previously to July 31, 1834, 270 grains 
of standard gold; but by an act of Congress, which took effect at that 
date, it is reduced to 258 grains. In consequence of this change, the 
sovereign, which was formerly valued at 4 dollars and 57 cents, is now 
reckon^ at 4 dollars and 87 cents. 

Originally, the coins of all countries appear to have had the same 

* The word carat is of Abyssiniaa origin, and was the name of a certain 
kind of bearif which, from the time of its being gathered, varied little in its 
weight. It seems to have been used in the earnest ages as a weight for gold, 
in Africa. In India it is said to be used for weighing diamonds. 
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denominations as the weights in common use in them, and to have 
contained the quantity of metal denoted hj their names. Thus, in 
Greece, the ttUent was a weight, and the com of that name a quantity 
of silver or gold which womd balance it in an equal scale. In like 
manner, the pondo of Rome, the litre of France, and the pound of 
England, were weights, and the coins originally in use in these coun- 
tries, which bore, the same names, answered exactly to them in weight 
The pound sterling of 20 shillings was at first a Teritable pound ot 
silver, though a pound of standard sihrer is now worth 66 shillings, or 
more than tnree times the present lawful pound. In France, in ^e time 
of the revolution, the Uvre (pound) contained less than a seventy-eighth 
part of the silver contained in the coin of the same name in the reign 
of Charlemagne, whieh was a pound, by weight, of silver. A similar 
reduction of the standard coin has frequently been made, both in ancient 
and modem times. 

Among modem nations, the means and facilities of business have 
been much enlarged by the establishment of banks and the introduc- 
tion of a paper currency. The institution of banks, it is said, origin- 
ated with certain Jews, in Lombardy, who, in the twelfth century, 
kept benches in the market-places, for the exchange of money and of 
bills. The Italian word for bench is hanco^ and hence the name bank. 

The modem public banks were originaUy deposite banks. Of these, 
the first was the celebrated Bank of Venice, which was instituted in 
1171. 

Banks, as they are now constituted, serve the double purpose of a 
place of deposite for money, and of a company for the issue of notes. 
Bank bills are simply promissory notes, which the bank is bound to 
redeem on demand, b^ paying the sum specified in specie. These 
notes constitute what is called ptiper moneys and are of value simply 
because they can, at any time, be converted into coin or cash. In a 
country whose business transactions are extensive, the convenience of 
such notes, as a portion of the circulating medium, is very great. 
They are more easily kept than coin ; more easily handled, especially 
in large sums ; more easily sent or carried from one place to another, 
for the payment of debts or other purposes ; and if they are lost, as 
large sums frequently are, by the destraction of a ship at sea, the 
community sustains no real loss of property. In such a case, what 
the owner of the bills loses is gained by the bank or issuer, — whereas, 
in the loss of coin or bullion, under such circumstances, there is so 
much real wealth taken, not only from the owner, but from the com- 
munity. 
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